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SOUND WAVES AND DOPPLER EFFECT

lllustration

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

by A p = (0.02)sin[(3000)t - (9.0)x], where all



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_S3OCcTJLz8T3

variables are is Sl units. (a) find the frequency,
wavelength and the speed of sound wave in

air. (b) If the equilibrium pressure of air is

N

1.01 x 105—2, What are the maximum and
m

minimum pressure at a point as the wave

passes through that point?

° Watch Video Solution

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

The density of air at NTP is 1.29g/L. Assume air


https://dl.doubtnut.com/l/_S3OCcTJLz8T3
https://dl.doubtnut.com/l/_XjbNTHv7NI0m

to be diatomic with y = 1.4. Also calculate the

velocity of sound in air at 27 ° C.

A.347.6m/s

B.695.2m/s

C.331.6m/s

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XjbNTHv7NI0m

3. Calculate the sterss in a tight wire of a

material whose  Young's modulus is

dyne
2

19.6 x 101 so that the speed of the

cm

longitudinal waves is 10 times the speed of

transverse waves.

o Watch Video Solution

4. Taking the composition of air to be 75% of
nitrogen and 25% of oxygen by weight,

calculate the velocity of sound through air.


https://dl.doubtnut.com/l/_qAJMCsaXbith
https://dl.doubtnut.com/l/_l38E68Y4A2ni

A.323.3m/s

B.331.3m/s

C. 343.3m/s

D. 339.3m/s

Answer: B

o Watch Video Solution

5. The velocity of sound in hydrogen at 0 ° C is
1200m/s. When some amount of oxygen is

mixed with hydrogen, the velocity decreases to


https://dl.doubtnut.com/l/_l38E68Y4A2ni
https://dl.doubtnut.com/l/_FR6eqH5y7Drh

500m/s. Determine the ratio of H, to O, by
volume in this mixture, given that the density
of oxygen in 16 times that of hydrogen.

A 1:2.2

B.1:4.2

C.4.2:1

D.2.2:1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FR6eqH5y7Drh
https://dl.doubtnut.com/l/_wSn1VvBTPkF5

6.

The figure shows an instantaneous
displacement position graph of a sound wave
travelling along the positive x-axis Identify the
points of

i.Maximum pressure,

il. Minimum pressure and

ili. Atmospheric pressure (or normal pressure.)


https://dl.doubtnut.com/l/_wSn1VvBTPkF5

A. (1) A, (i1) C, (i11)B

B. (i) A, (i) B, (iii)C

C. (i) B, (ii) A, (iii)C

D. (i) B, (ii) C, (iii)A

Answer: A

o 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) find the


https://dl.doubtnut.com/l/_wSn1VvBTPkF5
https://dl.doubtnut.com/l/_IUIfJVxHIl1q

distance at which the intensity of the sound is

w

1.00 x 10'8—2
m

° Watch Video Solution

8. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

: : W .
to an intensity of about 1.00 x 10" "“—, which
m

is called threshold of hearing. The loudest

sounds the ear can tolerate at this frequency

w
correspond to an intensity of about 1.00—;,
m

the threshold of pain. Detemine the pressure


https://dl.doubtnut.com/l/_IUIfJVxHIl1q
https://dl.doubtnut.com/l/_MlHMdsPKio41

amplitude and displacement amplitude

associated with these two limits. Take speed of

m kg
sound = 342— and density of air = 1.20—;
S m

o Watch Video Solution

9. Two identical machines are positioned the
same distance from a worker. The intensity of

sound delivered by each operating machine at

w
the worker's location is 2.0 x 10'7—2. (a) Find
m

the sound level heard by the worker when one

machine is operating. (b) Find the sound level


https://dl.doubtnut.com/l/_MlHMdsPKio41
https://dl.doubtnut.com/l/_F6AtpYeQBOsO

heard by the worker when both the machines

are operating.

o Watch Video Solution

10. 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 s
approximately associated with an increase in
sound level of 10 dB. (this rule of thumb is

relatively inaccurate at very low or very high


https://dl.doubtnut.com/l/_F6AtpYeQBOsO
https://dl.doubtnut.com/l/_QlMZr9IaVgxS

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

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

W
sound wave that has an intensity of 4.00p—.
m

° Watch Video Solution



https://dl.doubtnut.com/l/_QlMZr9IaVgxS
https://dl.doubtnut.com/l/_9ORHGz0E2T2L

12. 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
intensity engulfs you? (b) what is the

combined sound level ?

o Watch Video Solution

13. A firework charge is detonated many

metres above the ground. At a distance of 400


https://dl.doubtnut.com/l/_hVSpxrADoa0J
https://dl.doubtnut.com/l/_FXn9NJdLc4Rh

m from the explosion, the acoustic pressure

N
reaches a maximum of 10.0—. Assume that
m
. m
the speed of sound is constant at 343—
S

throughout the atmosphere over the region
considered, the ground absorbs all the sound

falling on it, and the air absorbs sound energy

dB

at the rate of 7.00 E What is the sound level

(in decibels) at 4.00 km from the axplosion?

o Watch Video Solution



https://dl.doubtnut.com/l/_FXn9NJdLc4Rh

14. A police siren emits a sinusoidal wave with

frequency f, = 300Hz the speed of sound is

m
340;. (a) find the wavelength of waves if the

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

m
moving at 30;, then find the wavelength of

the waves is front of and behind the source.

o Watch Video Solution

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

previous illustrantion is moving away from L at


https://dl.doubtnut.com/l/_Swu6l3HxcXkj
https://dl.doubtnut.com/l/_Xt1uodvdyFcf

m
a speed of 30;, what frequency does the

listener hear?

o Watch Video Solution

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

m
=343 —.
S



https://dl.doubtnut.com/l/_Xt1uodvdyFcf
https://dl.doubtnut.com/l/_BXZw5YZnb4mK

‘ o Watch Video Solution

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

The trailing ship has a speed relative to land

km

based observation point of 64.07, and the

km
leading ship has a speed of 45.07 relative to

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

ocean where the current is moving uniformly

km
due west at 10.07. The trailing ship

transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the


https://dl.doubtnut.com/l/_BXZw5YZnb4mK
https://dl.doubtnut.com/l/_QE9UkcMV6Hpg

m
leading ship? Use 1520; as the speed of

sound in ocean water.

o Watch Video Solution

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

amplified sound he receives. Assume the air is

m
calm and the sound speed is 343;

independent of altitude. While the sky diver is


https://dl.doubtnut.com/l/_QE9UkcMV6Hpg
https://dl.doubtnut.com/l/_bv3CYE2XV0rM

falling at terminal speed, his friend on the
ground receives waves of frequency 2150 Hz.
(@) What is the sky diver's speed of descent?

(b) Suppose the sky diver can hear the sound
of the buzzer reflected from the ground. What

frequency does she receive?

O 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


https://dl.doubtnut.com/l/_bv3CYE2XV0rM
https://dl.doubtnut.com/l/_kikEYM3XzWQ0

m

acceleration 2—2 from rest, while B with the
S

same acceleration but with initial velocity of
40 m/s. Twenty seconds after the start,
passenger of A hears whistle of B. If frequency
of whistle is 1194 Hz and velocity of sound in
air is 322 m/s, calculate frequency observed by

the passenger.

o Watch Video Solution

20. A train approaching a railway crossing at a

speed of 120kmh ! sounds a short whistle at


https://dl.doubtnut.com/l/_kikEYM3XzWQ0
https://dl.doubtnut.com/l/_GtF37Ec0Jetr

frequency 640 Hz when it is 300 m away from
the crossing. The speed of sound in air is
340ms ~'. What will be the frequency heard by
a person standing on a road perpendicular to
the track through the crossing at a distance of
400 m from the crossing ?

A.720 Hz

B. 920 Hz

C. 580 Hz

D. 680 Hz

Answer: D


https://dl.doubtnut.com/l/_GtF37Ec0Jetr

O 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
off. 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,
what frequency do you hear just before you

hear it striking the ground?


https://dl.doubtnut.com/l/_GtF37Ec0Jetr
https://dl.doubtnut.com/l/_UmsvASe4D7WI

A. 600 Hz

B.571Hz

C. 680 Hz

D. 800 Hz

Answer: B

o Watch Video Solution

22. A submarin Travels through water at a

m
speed of 8.00—, emitting a sonar wave at a
S


https://dl.doubtnut.com/l/_UmsvASe4D7WI
https://dl.doubtnut.com/l/_Fgh8gMxuqno1

frequency of 1400 Hz. The speed of sound in
the water is 1533 m/s. What frequency is
detected by an observer riding on sub as the

submarines approach each other?

o Watch Video Solution

23. The equation of a sound wave in air is
given by A p =(0.02)sin[(3000)t - (9.0)x],
where all variables are is Sl units. (a) find the
frequency, wavelength and the speed of sound

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


https://dl.doubtnut.com/l/_Fgh8gMxuqno1
https://dl.doubtnut.com/l/_KQcSf9b9cRyM

N
air is 1.01 x 105—2, What are the maximum
m

and minimum pressure at a point as the wave

passes through that point?

o Watch Video Solution

24. Calculate the velocity of sound in air at

1.29¢g

NTP. The density of air at NTP is . Assume
air to be diatomic with y = 1.4. Also calculate

the velocity of sound in air at 27 ° C.

O Watch Video Solution



https://dl.doubtnut.com/l/_KQcSf9b9cRyM
https://dl.doubtnut.com/l/_epGVTx7b4GPl

25. Calculate the stress in a tight wire of a

material whose Young's modulus s

dyne

cm2

19.6 x 101 so that the speed of the
longitudinal waves is 10 times the speed of

transverse waves.

o Watch Video Solution

26. Taking the composition of air to be 75 %
of nitrogen and 25% of oxygen by weight,

calculate the velocity of sound through air.



https://dl.doubtnut.com/l/_4JrpeHN3PDrF
https://dl.doubtnut.com/l/_t5lYsCDo8Wwx

| & Watch Video Solution

27. The velocity of sound in hydrogen at 0 °C

m
is 1200—. When some amount of oxygen is
S

mixed with hydrogen, the velocity decreases to

m

500;. Determine the ratio of H, to O, by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

° Watch Video Solution



https://dl.doubtnut.com/l/_t5lYsCDo8Wwx
https://dl.doubtnut.com/l/_27JRNVyY2aIi

28.

The figure shows an instantaneous
displacement position graph of a sound wave
travelling along the positive x-axis Identify the
points of

i.Maximum pressure,

il. Minimum pressure and

ili. Atmospheric pressure (or normal pressure.)

| = |


https://dl.doubtnut.com/l/_XZsta88Q77P2

I QJ Watch Video Solution I

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) find the

distance at which the intensity of the sound is

1%
1.00 x 10'8—2
m

o Watch Video Solution

30. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond


https://dl.doubtnut.com/l/_XZsta88Q77P2
https://dl.doubtnut.com/l/_1WkdvU3RKmaI
https://dl.doubtnut.com/l/_hIrum7A7Q2OQ

w

to an intensity of about 1.00 x 10'12—2, which

is called threshold of hearing. The loudest

sounds the ear can tolerate at this frequency

w
correspond to an intensity of about 1.00—;,
m

the threshold of pain. Detemine the pressure
amplitude and displacement amplitude

associated with these two limits. Take speed of

kg
sound = 342; and density of air = 1.20—
m?3

o Watch Video Solution



https://dl.doubtnut.com/l/_hIrum7A7Q2OQ

31. Two identical machines are positioned the
same distance from a worker. The intensity of

sound delivered by each operating machine at

W
the worker's location is 2.0 x 10'7—2. (a) Find

m
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.

o Watch Video Solution



https://dl.doubtnut.com/l/_VQDsdOZmZVV9

32. 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 s
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/_JKx7wJnWGYHX

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

w
sound wave that has an intensity of 4.00p—.
m

o Watch Video Solution

34. 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/_JKx7wJnWGYHX
https://dl.doubtnut.com/l/_o8QVTyi413D2
https://dl.doubtnut.com/l/_cuzjUT6xE25G

intensity engulfs you? (b) what is the

combined sound level ?

o Watch Video Solution

35. A firework charge is detonated many
metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

N

reaches a maximum of 10.0—2. Assume that
m

m

the speed of sound is constant at 343—
S

throughout the atmosphere over the region

considered, the ground absorbs all the sound


https://dl.doubtnut.com/l/_cuzjUT6xE25G
https://dl.doubtnut.com/l/_wdBXl6bmjFJV

falling on it, and the air absorbs sound energy

dB

at the rate of 7.00 k_ What is the sound level
m

(in decibels) at 4.00 km from the explosion?

o Watch Video Solution

36. A police siren emits a sinusoidal wave with

frequency f, = 300Hz the speed of sound is

m
3402. (a) find the wavelength of waves if the

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

m
moving at 30;, then find the wavelength of

the waves is front of and behind the source.



https://dl.doubtnut.com/l/_wdBXl6bmjFJV
https://dl.doubtnut.com/l/_9EmB8CP6DEPP

[ o Watch Video Solution

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

previous illustrantion is moving away from L at

m
a speed of 30;, what frequency does the

listener hear?

o Watch Video Solution

38. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an


https://dl.doubtnut.com/l/_9EmB8CP6DEPP
https://dl.doubtnut.com/l/_p44FGhUesnhV
https://dl.doubtnut.com/l/_Y1FE93TpHq7m

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

m
= 343—.
S

o Watch Video Solution

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

The trailing ship has a speed relative to land

km

based observation point of 64.07, and the

km

leading ship has a speed of 45.07 relative to


https://dl.doubtnut.com/l/_Y1FE93TpHq7m
https://dl.doubtnut.com/l/_EgJOCgTG7hPB

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

ocean where the current is moving uniformly

km
due west at 10.07. The trailing ship

transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

m
leading ship? Use 1520; as the speed of

sound in ocean water.

o Watch Video Solution

40. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone


https://dl.doubtnut.com/l/_EgJOCgTG7hPB
https://dl.doubtnut.com/l/_U6wRKSZzUUpI

at 1800 Hz. A friend on the ground at the
landing site directly below listens to the

amplified sound he receives. Assume the air is

m
calm and the sound speed is 343—

S
independent of altitude. While the sky diver is
falling at terminal speed, his friend on the
ground receives waves of frequency 2150 Hz.
(@) What is the sky diver's speed of descent?

(b) Suppose the sky diver can hear the sound

of the buzzer reflected from the ground. What

frequency does she receive?

o Watch Video Solution



https://dl.doubtnut.com/l/_U6wRKSZzUUpI

41. Two trains A and B simultaneously start
moving along parallel tracks from a station

along same direction. A starts with constant

m

acceleration 2—2 from rest, while B with the
S

same acceleration but with initial velocity of
40 m/s. Twenty seconds after the start,
passenger of A hears whistle of B. If frequency
of whistle is 1194 Hz and velocity of sound in
air is 322 m/s, calculate frequency observed by

the passenger.

o Watch Video Solution



https://dl.doubtnut.com/l/_6XRIe8untwcD

42. A train approachign a railway crossing at a
speed of 120kmh~! sounds a short whistle at
frequency 640 Hz when it is 300 m away from
the crossing. The speed of sound in air is
340ms - '. What will be the frequency heard by
a person standing on a road perpendicular to
the track through the crossing at a distance of

400 m from the crossing ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FRxX0RQROFsu

43. Your clock radio awakens you with a steady
and irritating sound of frequency 600 Hz. On
morning, it malfunction and cannot be turned
off. 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,
what frequency do you hear just before you

hear it striking the ground?

° Watch Video Solution



https://dl.doubtnut.com/l/_K7bEXqWiYh0k
https://dl.doubtnut.com/l/_Ws8OZZFd6dkf

44, A submarine Travels through water at a

m
speed of 8.00—, emitting a sonar wave at a
S

frequency of 1400 Hz. The speed of sound in
the water is 1533 m/s. What frequency is

detected by an observer riding on another

m

submarine moving with speed of 9.00; as the

submarines approach each other?

° Watch Video Solution

45. The equation of a sound wave in air is

given by A p =(0.02)sin[(3000)t - (9.0)x],


https://dl.doubtnut.com/l/_Ws8OZZFd6dkf
https://dl.doubtnut.com/l/_ALBWHj20WhgW

where all variables are is Sl units. (a) find the
frequency, wavelength and the speed of sound

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

N

air is 1.01 x 105—2, What are the maximum
m

and minimum pressure at a point as the wave

passes through that point?

° Watch Video Solution

46. Calculate the velocity of sound in air at

1.29g

NTP. The density of air at NTP is . Assume


https://dl.doubtnut.com/l/_ALBWHj20WhgW
https://dl.doubtnut.com/l/_wVxlbZmw39bZ

air to be diatomic with y = 1.4. Also calculate

the velocity of sound in air at 27 ° C.

° Watch Video Solution

47. Calculate the stress in a tight wire of a

material whose Young's modulus is

11 dyne
19.6 x 10 so that the speed of the

sz

longitudinal waves is 10 times the speed of

transverse waves.

dyne

A.9.8x 10°—
cm


https://dl.doubtnut.com/l/_wVxlbZmw39bZ
https://dl.doubtnut.com/l/_G0RZy89P9mP0

dyne

B.19.6 x 109—2
cm

dyne
C.19.6 x 1011y—

Cm2

dyne

sz

D.9.8 x 1011

Answer: B

o Watch Video Solution

48. Taking the composition of air to be 75 %
of nitrogen and 25% of oxygen by weight,

calculate the velocity of sound through air.

I o Watch Video Solution


https://dl.doubtnut.com/l/_G0RZy89P9mP0
https://dl.doubtnut.com/l/_tQwxO9KzYSvl

49, The velocity of sound in hydrogen at 0°C

m

is 1200;. When some amount of oxygen is

mixed with hydrogen, the velocity decreases to

m
500;. Determine the ratio of H, to O, by

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

o Watch Video Solution



https://dl.doubtnut.com/l/_tQwxO9KzYSvl
https://dl.doubtnut.com/l/_51d5EwutKfBm

50.

The figure shows an instantaneous
displacement position graph of a sound wave
travelling along the positive x-axis Identify the
points of

i.Maximum pressure,

il. Minimum pressure and

iii. Atmospheric pressure (or normal pressure.)

| = |


https://dl.doubtnut.com/l/_1qpqgJT4yR3T

I &J Watch Video Solution I

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) find the

distance at which the intensity of the sound is

1%
1.00 x 10'8—2
m

o Watch Video Solution

52. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond


https://dl.doubtnut.com/l/_1qpqgJT4yR3T
https://dl.doubtnut.com/l/_B2JTweL9JNr0
https://dl.doubtnut.com/l/_kwPxXdpN5CEA

w

to an intensity of about 1.00 x 10'12—2, which

is called threshold of hearing. The loudest

sounds the ear can tolerate at this frequency

w
correspond to an intensity of about 1.00—;,
m

the threshold of pain. Detemine the pressure
amplitude and displacement amplitude

associated with these two limits. Take speed of

kg
sound = 342; and density of air = 1.20—
m?3

o Watch Video Solution



https://dl.doubtnut.com/l/_kwPxXdpN5CEA

53. Two identical machines are positioned the
same distance from a worker. The intensity of

sound delivered by each operating machine at

W
the worker's location is 2.0 x 10'7—2. (a) Find

m
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.

o Watch Video Solution



https://dl.doubtnut.com/l/_ACcsKmlbB13T

54. 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 s
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/_IDVH4jeFLwJW

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

w

sound wave that has an intensity of 4.00n—.
m

o Watch Video Solution

56. 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/_IDVH4jeFLwJW
https://dl.doubtnut.com/l/_nb9OUZTAvZBe
https://dl.doubtnut.com/l/_EXnJm4jwyFiD

intensity engulfs you? (b) what is the

combined sound level ?

o Watch Video Solution

57. A firework charge is detonated many
metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

N
reaches a maximum of 10.0—2. Assume that
m
. m
the speed of sound is constant at 343—
S

throughout the atmosphere over the region

considered, the ground absorbs all the sound


https://dl.doubtnut.com/l/_EXnJm4jwyFiD
https://dl.doubtnut.com/l/_LvgIuXlNic0k

falling on it, and the air absorbs sound energy

dB

at the rate of 7.00 k_ What is the sound level
m

(in decibels) at 4.00 km from the explosion?

o Watch Video Solution

58. A police siren emits a sinusoidal wave with

frequency f, = 300Hz the speed of sound is

m
3402. (a) find the wavelength of waves if the

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

m
moving at 30;, then find the wavelength of

the waves is front of and behind the source.



https://dl.doubtnut.com/l/_LvgIuXlNic0k
https://dl.doubtnut.com/l/_fhznS8dzU14h

[ o Watch Video Solution

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

previous illustrantion is moving away from L at

m
a speed of 30;, what frequency does the

listener hear?

o Watch Video Solution

60. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an


https://dl.doubtnut.com/l/_fhznS8dzU14h
https://dl.doubtnut.com/l/_FcdP5AIDV4MI
https://dl.doubtnut.com/l/_6XVmMdKDsj3f

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

m
= 343—.
S

o Watch Video Solution

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

The trailing ship has a speed relative to land

km

based observation point of 64.07, and the

km

leading ship has a speed of 45.07 relative to


https://dl.doubtnut.com/l/_6XVmMdKDsj3f
https://dl.doubtnut.com/l/_Hu4e2a7qF8RD

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

ocean where the current is moving uniformly

km
due west at 10.07. The trailing ship

transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

m
leading ship? Use 1520; as the speed of

sound in ocean water.

o Watch Video Solution

62. To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone


https://dl.doubtnut.com/l/_Hu4e2a7qF8RD
https://dl.doubtnut.com/l/_69n6kUxgSIpv

at 1800 Hz. A friend on the ground at the
landing site directly below listens to the

amplified sound he receives. Assume the air is

m
calm and the sound speed is 343—

S
independent of altitude. While the sky diver is
falling at terminal speed, his friend on the
ground receives waves of frequency 2150 Hz.
(@) What is the sky diver's speed of descent?

(b) Suppose the sky diver can hear the sound

of the buzzer reflected from the ground. What

frequency does she receive?

o Watch Video Solution



https://dl.doubtnut.com/l/_69n6kUxgSIpv

63. Two trains A and B simultaneously start
moving along parallel tracks from a station

along same direction. A starts with constant

m

acceleration 2—2 from rest, while B with the
S

same acceleration but with initial velocity of
40 m/s. Twenty seconds after the start,
passenger of A hears whistle of B. If frequency
of whistle is 1194 Hz and velocity of sound in
air is 322 m/s, calculate frequency observed by

the passenger.

o Watch Video Solution



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

64. A train approachign a railway crossing at a
speed of 120kmh~! sounds a short whistle at
frequency 640 Hz when it is 300 m away from
the crossing. The speed of sound in air is
340ms " '. What will be the frequency heard by
a person standing on a road perpendicular to
the track through the crossing at a distance of

400 m from the crossing ?

o Watch Video Solution



https://dl.doubtnut.com/l/_yp6DyvmJfx0Z

65. Your clock radio awakens you with a steady
and irritating sound of frequency 600 Hz. On
morning, it malfunction and cannot be turned
off. 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,
what frequency do you hear just before you

hear it striking the ground?

° Watch Video Solution



https://dl.doubtnut.com/l/_6NJAiHVlOwZ3
https://dl.doubtnut.com/l/_7ZDoZwRXdTtG

66. A submarine Travels through water at a

m
speed of 8.00—, emitting a sonar wave at a
S

frequency of 1400 Hz. The speed of sound in
the water is 1533 m/s. What frequency is

detected by an observer riding on another

m

submarine moving with speed of 9.00; as the

submarines approach each other?

° Watch Video Solution

67. The equation of a sound wave in air is

given by A p =(0.02)sin[(3000)t - (9.0)x],


https://dl.doubtnut.com/l/_7ZDoZwRXdTtG
https://dl.doubtnut.com/l/_XREVBqgdNG7s

where all variables are is Sl units. (a) find the
frequency, wavelength and the speed of sound

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

N
air is 1.01 x 105—2, What are the maximum
m

and minimum pressure at a point as the wave

passes through that point?

° Watch Video Solution

68. Calculate the velocity of sound in air at

1.29¢g

NTP. The density of air at NTP is . Assume


https://dl.doubtnut.com/l/_XREVBqgdNG7s
https://dl.doubtnut.com/l/_ekCuYsXRD5hI

air to be diatomic with y = 1.4. Also calculate

the velocity of sound in air at 27 ° C.

o Watch Video Solution

69. Calculate the stress in a tight wire of a

material whose Young's modulus is

dyne

19.6><1011—2 so that the speed of the
cm

longitudinal waves is 10 times the speed of

transverse waves.

o Watch Video Solution



https://dl.doubtnut.com/l/_ekCuYsXRD5hI
https://dl.doubtnut.com/l/_H0JC5Hwld7FO
https://dl.doubtnut.com/l/_kyNBuATcjnKR

70. Taking the composition of air to be 75 %
of nitrogen and 25% of oxygen by weight,

calculate the velocity of sound through air.

° Watch Video Solution

71. The velocity of sound in hydrogen at 0° C

m

is 1200—. When some amount of oxygen is
S

mixed with hydrogen, the velocity decreases to

m

500;. Determine the ratio of H, to O, by


https://dl.doubtnut.com/l/_kyNBuATcjnKR
https://dl.doubtnut.com/l/_QaXt1nUFHIYb

volume in this mixture, given that the density

of oxygen in 16 times that of hydrogen.

° Watch Video Solution

72.
The figure shows an instantaneous
displacement position graph of a sound wave

travelling along the positive x-axis Identify the


https://dl.doubtnut.com/l/_QaXt1nUFHIYb
https://dl.doubtnut.com/l/_9SUNVLPf6tAn

points of
i.Maximum pressure,
il. Minimum pressure and

ill. Atmospheric pressure (or normal pressure.)

° 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) find the

distance at which the intensity of the sound is

w

1.00 x 10'8—2
m



https://dl.doubtnut.com/l/_9SUNVLPf6tAn
https://dl.doubtnut.com/l/_JCY3TnDXW9wi

| o Watch Video Solution

74. The faintest sound the human ear can

detect at a frequency of 1000 Hz correspond

: : W
to an intensity of about 1.00 x 10 —2, which

is called threshold of hearing. The loudest

sounds the ear can tolerate at this frequency

w
correspond to an intensity of about 1.00—;,
m

the threshold of pain. Detemine the pressure
amplitude and displacement amplitude

associated with these two limits. Take speed of

kg
sound = 342— and density of air = 1.20—
m>


https://dl.doubtnut.com/l/_JCY3TnDXW9wi
https://dl.doubtnut.com/l/_bF4THC3EBxcD

° Watch Video Solution

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 2.0 x 10'7—2. (a) Find
m

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_bF4THC3EBxcD
https://dl.doubtnut.com/l/_M8OmO7hYSzDE

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 s
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?



https://dl.doubtnut.com/l/_M8OmO7hYSzDE
https://dl.doubtnut.com/l/_WDyjG4LSXqDr

| @ watch Video Solution ]

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

w
sound wave that has an intensity of 4.00n—.
m

o Watch Video Solution

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/_WDyjG4LSXqDr
https://dl.doubtnut.com/l/_Z3VOCo4F5m6u
https://dl.doubtnut.com/l/_EgZBze1iLcFO

intensity engulfs you? (b) what is the

combined sound level ?

o Watch Video Solution

79. A firework charge is detonated many
metres above the ground. At a distance of 400

m from the explosion, the acoustic pressure

N

reaches a maximum of 10.0—2. Assume that
m

m

the speed of sound is constant at 343—
S

throughout the atmosphere over the region

considered, the ground absorbs all the sound


https://dl.doubtnut.com/l/_EgZBze1iLcFO
https://dl.doubtnut.com/l/_DWhx0c1Ub43d

falling on it, and the air absorbs sound energy

dB

at the rate of 7.00 k_ What is the sound level
m

(in decibels) at 4.00 km from the explosion?

o Watch Video Solution

80. A police siren emits a sinusoidal wave with

frequency f, = 300Hz the speed of sound is

m
3402. (a) find the wavelength of waves if the

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

m
moving at 30;, then find the wavelength of

the waves is front of and behind the source.



https://dl.doubtnut.com/l/_DWhx0c1Ub43d
https://dl.doubtnut.com/l/_6LQyAoV3V91R

[ o Watch Video Solution

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

previous illustrantion is moving away from L at

m
a speed of 30;, what frequency does the

listener hear?

o Watch Video Solution

82. Standing at a crosswalk, you hear a

frequency of 560 Hz from the siren of an


https://dl.doubtnut.com/l/_6LQyAoV3V91R
https://dl.doubtnut.com/l/_iuwyKHpHSinE
https://dl.doubtnut.com/l/_8FHGxdIGmClx

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

m
= 343—.
S

o Watch Video Solution

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

The trailing ship has a speed relative to land

km

based observation point of 64.07, and the

km

leading ship has a speed of 45.07 relative to


https://dl.doubtnut.com/l/_8FHGxdIGmClx
https://dl.doubtnut.com/l/_iOlRYtDtpjdg

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

ocean where the current is moving uniformly

km
due west at 10.07. The trailing ship

transmits a sonar signal at a frequency of

1200.0 Hz. What frequency is monitored by the

m
leading ship? Use 1520; as the speed of

sound in ocean water.

o Watch Video Solution

84.To permit measurement of her speed a sky

diver carries a buzzer emitting a steady tone


https://dl.doubtnut.com/l/_iOlRYtDtpjdg
https://dl.doubtnut.com/l/_9CnOjXX0wYRW

at 1800 Hz. A friend on the ground at the
landing site directly below listens to the

amplified sound he receives. Assume the air is

m
calm and the sound speed is 343—

S
independent of altitude. While the sky diver is
falling at terminal speed, his friend on the
ground receives waves of frequency 2150 Hz.
(@) What is the sky diver's speed of descent?

(b) Suppose the sky diver can hear the sound

of the buzzer reflected from the ground. What

frequency does she receive?

o Watch Video Solution



https://dl.doubtnut.com/l/_9CnOjXX0wYRW

85. Two trains A and B simultaneously start
moving along parallel tracks from a station

along same direction. A starts with constant

m

acceleration 2—2 from rest, while B with the
S

same acceleration but with initial velocity of
40 m/s. Twenty seconds after the start,
passenger of A hears whistle of B. If frequency
of whistle is 1194 Hz and velocity of sound in
air is 322 m/s, calculate frequency observed by

the passenger.

o Watch Video Solution



https://dl.doubtnut.com/l/_JskbMmp572K0

86. A train approachign a railway crossing at a
speed of 120kmh~! sounds a short whistle at
frequency 640 Hz when it is 300 m away from
the crossing. The speed of sound in air is
340ms " '. What will be the frequency heard by
a person standing on a road perpendicular to
the track through the crossing at a distance of

400 m from the crossing ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YBUI62ZslMVi

87. Your clock radio awakens you with a steady
and irritating sound of frequency 600 Hz. On
morning, it malfunction and cannot be turned
off. 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,
what frequency do you hear just before you

hear it striking the ground?

° Watch Video Solution



https://dl.doubtnut.com/l/_8DSbdHYmS2Lr
https://dl.doubtnut.com/l/_Ln9YquKLbU09

88. A submarine Travels through water at a

m
speed of 8.00—, emitting a sonar wave at a
S

frequency of 1400 Hz. The speed of sound in
the water is 1533 m/s. What frequency is

detected by an observer riding on another

m

submarine moving with speed of 9.00; as the

submarines approach each other?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ln9YquKLbU09

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?

o Watch Video Solution

2. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

m
speed of 1.33;. (a) What beat frequency does
the student observes between the tuning fork

and its echo? (b) How fast must he walk away


https://dl.doubtnut.com/l/_q9s3AoUjX7R0
https://dl.doubtnut.com/l/_QHGzu7GbA5Tt

from the wall to observe a beat frequency of

5.00Hz?

o Watch Video Solution

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
hears beats with a frequency of 2.00 beats/s
when the shistles operate together. What are

the two possible speeds and direction the


https://dl.doubtnut.com/l/_QHGzu7GbA5Tt
https://dl.doubtnut.com/l/_SXyFloGP0OJT

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
the frequncy when the observer moves with

the train.

° Watch Video Solution



https://dl.doubtnut.com/l/_SXyFloGP0OJT
https://dl.doubtnut.com/l/_F9e5zhFR1grp
https://dl.doubtnut.com/l/_F8op6quAh0C3

3] [

S, S,

A source S emitting sound of 300 Hz is fixed of
block A which is attached to free end of a
spring S, as shown in the figure. The detector
D fixed on block B attached to the free end of
spring Sy 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


https://dl.doubtnut.com/l/_F8op6quAh0C3

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
along the same line as the source. Calculate
the frequency of sound wave measured by the

observer. Consider all possible cases (speed of

m
sound v = 340—.)
S



https://dl.doubtnut.com/l/_F8op6quAh0C3
https://dl.doubtnut.com/l/_KAmMJt18CdLK

I 0 Watch Video Solution

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).

o Watch Video Solution

8. A source of sound is moving along a circular

orbit of radius 3meter with an angular velocity


https://dl.doubtnut.com/l/_KAmMJt18CdLK
https://dl.doubtnut.com/l/_6xXyzI9MUJgm
https://dl.doubtnut.com/l/_9F4WCR7ZsuBf

of 10rad/s. A sound detector located far away
from the source is executing linear simple
harmonic motion along the line BD with an

amplitude BC = CD = 6meters. The frequency

5
of oscillation of the detector is — per second.

T
The source is at the point A when the detector
is at the point B. If the source emits a

continuous sound wave of frequency 340Hz,

Find the maximum and the minimum


https://dl.doubtnut.com/l/_9F4WCR7ZsuBf

frequencies recorded by the detector.

o Watch Video Solution

9. Two tuning forks with natural frequencies of
340Hz each move relative to a stationary
observer. One fork moves away form the

observer, while the other moves towards him


https://dl.doubtnut.com/l/_9F4WCR7ZsuBf
https://dl.doubtnut.com/l/_vNo9PTG7vSdP

at the same speed. The observer hears beats
of frequency 3Hz. Find the speed of the tuning

fork.

° Watch Video Solution

10. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,
. If v is the speed of sound, obtain an
expression for the beat frequency heard by

the motorist.

| e |


https://dl.doubtnut.com/l/_vNo9PTG7vSdP
https://dl.doubtnut.com/l/_0Qtbnab3URjQ

| L ® Watch Video Solution

11. A boat is travelling in a river with a speed of
10 m/s along the stream flowing with a speed
of 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 14.45 mm.
Assume that attenuation of sound in water
and air is negligible. What will be the
frequency detected by a receiver kept inside

downstream?



https://dl.doubtnut.com/l/_0Qtbnab3URjQ
https://dl.doubtnut.com/l/_Ya4Otfp9pzuv

Watch Video Solution

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


https://dl.doubtnut.com/l/_Ya4Otfp9pzuv
https://dl.doubtnut.com/l/_7nD2S7yqzANE

speed with which the tuning fork is moved if

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

o Watch Video Solution

13. A train approaching a hill at a speed of
40km/hr sounds a whistle of frequency 580Hz
when it is at a distance of 1km from a hill. A
wind with a speed of 40km/hr is blowing in the
direction of motion of the train Find

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

observer on the hill,


https://dl.doubtnut.com/l/_7nD2S7yqzANE
https://dl.doubtnut.com/l/_ZFEQj43aVhdG

(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 = 1, 200km/ hr)

° Watch Video Solution

— 40 m/s

X

152 m

14.

A train A crosses a station with a speed of 40


https://dl.doubtnut.com/l/_ZFEQj43aVhdG
https://dl.doubtnut.com/l/_XbnIfjYuCjKh

m/s and whitles a short pulse of natural
frequency n, = 596Hz another train B s
approaching towards the same station with
the same speed along a parallel track, Two
track are d = 99m 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

m
v = 300—. calculate frequency of the pulse
S

heard by driver of train B.

o Watch Video Solution



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

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?

o Watch Video Solution

16. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

m
speed of 1.33;. (a) What beat frequency does
the student observes between the tuning fork

and its echo? (b) How fast must he walk away


https://dl.doubtnut.com/l/_f2eTNqAAPxtl
https://dl.doubtnut.com/l/_EEVHBvOLY13O

from the wall to observe a beat frequency of

5.00Hz?

o Watch Video Solution

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


https://dl.doubtnut.com/l/_EEVHBvOLY13O
https://dl.doubtnut.com/l/_OUxyoEEYTSMf

direction the moving train can have? speed of

sound is 343 m/s.

° Watch Video Solution

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



https://dl.doubtnut.com/l/_OUxyoEEYTSMf
https://dl.doubtnut.com/l/_gDk9MKogD9b1
https://dl.doubtnut.com/l/_z11T0UP87RdK

Fa—{4] [&
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19.

A source S emitting sound of 300 Hz is fixed of
block A which is attached to free end of a
spring S, as shown in the figure. The detector
D fixed on block B attached to the free end of
spring S 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


https://dl.doubtnut.com/l/_z11T0UP87RdK

by D if the vibrational frequency of each block

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

° Watch Video Solution

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

m
sound v = 340—.)
S



https://dl.doubtnut.com/l/_z11T0UP87RdK
https://dl.doubtnut.com/l/_EtBK5GCgZ1PV

I 0 Watch Video Solution

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).

o Watch Video Solution

22. A source of sound is moving along a

circular orbit of radius 3meter with an angular


https://dl.doubtnut.com/l/_EtBK5GCgZ1PV
https://dl.doubtnut.com/l/_iH1m6s0xvGu6
https://dl.doubtnut.com/l/_ZPtEu681Ij0V

velocity of 10rad/s. A sound detector located
far away from the source is executing linear
simple harmonic motion along the line BD

with an amplitude BC = CD = 6meters. The

5

frequency of oscillation of the detector is —
i

per second. The source is at the point A when
the detector is at the point B. If the source

emits a continuous sound wave of frequency

340Hz, Find the maximum and the minimum


https://dl.doubtnut.com/l/_ZPtEu681Ij0V

frequencies recorded by the detector.

o Watch Video Solution

23. Two tuning forks with natural frequencies
of 340Hz each move relative to a stationary
observer. One fork moves away form the

observer, while the other moves towards him


https://dl.doubtnut.com/l/_ZPtEu681Ij0V
https://dl.doubtnut.com/l/_xHoWxijgeF1X

at the same speed. The observer hears beats
of frequency 3Hz. Find the speed of the tuning

fork.

o Watch Video Solution

24. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,
. If v is the speed of sound, obtain an
expression for the beat frequency heard by

the motorist.

| |


https://dl.doubtnut.com/l/_xHoWxijgeF1X
https://dl.doubtnut.com/l/_os3sEjOLuqc5

| L ® Watch Video Solution

25. A boat is travelling in a river with a speed
of 10 m/s along the stream flowing with a
speed of 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 1445 mm. Assume that attenuation of
sound in water and air is negligible. What will
be the frequency detected by a receiver kept

inside downstream?



https://dl.doubtnut.com/l/_os3sEjOLuqc5
https://dl.doubtnut.com/l/_ZpU8jgTCXaGX

Watch Video Solution

26. 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 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


https://dl.doubtnut.com/l/_ZpU8jgTCXaGX
https://dl.doubtnut.com/l/_7mgNgyxjOSyu

speed with which the tuning fork is moved if

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

o Watch Video Solution

27. A train approaching a hill at a speed of
40km/hr sounds a whistle of frequency 580Hz
when it is at a distance of 1km from a hill. A
wind with a speed of 40km/hr is blowing in the
direction of motion of the train Find

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

observer on the hill,


https://dl.doubtnut.com/l/_7mgNgyxjOSyu
https://dl.doubtnut.com/l/_OFuUqBm3LjD2

(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 = 1, 200km/ hr)

° Watch Video Solution

e e . e e v e e

28.

A train A crosses a station with a speed of 40


https://dl.doubtnut.com/l/_OFuUqBm3LjD2
https://dl.doubtnut.com/l/_JNhHxhrTA8Uq

m/s and whitles a short pulse of natural
frequency n, = 596Hz another train B s
approaching towards the same station with
the same speed along a parallel track, Two
track are d = 99m 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

m
v = 300—. calculate frequency of the pulse
S

heard by driver of train B.

o Watch Video Solution



https://dl.doubtnut.com/l/_JNhHxhrTA8Uq

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?

o Watch Video Solution

30. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

m
speed of 1.33;. (a) What beat frequency does
the student observes between the tuning fork

and its echo? (b) How fast must he walk away


https://dl.doubtnut.com/l/_4Q0X25weLcoD
https://dl.doubtnut.com/l/_6upd00cspskV

from the wall to observe a beat frequency of

5.00Hz?

o Watch Video Solution

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 hears beats with a frequency of 2.00
beats/s when the whistles operate together.

What are the two possible speeds and


https://dl.doubtnut.com/l/_6upd00cspskV
https://dl.doubtnut.com/l/_MhrG7RlQYI5Q

direction the moving train can have? speed of

sound is 343 m/s.

o Watch Video Solution

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_MhrG7RlQYI5Q
https://dl.doubtnut.com/l/_GJSHsjjEwkJP
https://dl.doubtnut.com/l/_KW4CfNlsSrsX

S D
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33.

A source S emitting sound of 300 Hz is fixed of
block A which is attached to free end of a
spring S, as shown in the figure. The detector
D fixed on block B attached to the free end of
spring Sy 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


https://dl.doubtnut.com/l/_KW4CfNlsSrsX

by D if the vibrational frequency of each block

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

° Watch Video Solution

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

m
sound v = 340—.)
S



https://dl.doubtnut.com/l/_KW4CfNlsSrsX
https://dl.doubtnut.com/l/_3iq0BYBTJGt0

I 0 Watch Video Solution

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).

o Watch Video Solution

36. A source of sound is moving along a

circular orbit of radius 3meter with an angular


https://dl.doubtnut.com/l/_3iq0BYBTJGt0
https://dl.doubtnut.com/l/_CKXRW3fpHwCp
https://dl.doubtnut.com/l/_7mkCLDEvV63d

velocity of 10rad/s. A sound detector located
far away from the source is executing linear
simple harmonic motion along the line BD

with an amplitude BC = CD = 6meters. The

5
frequency of oscillation of the detector is —
T
per second. The source is at the point A when
the detector is at the point B. If the source

emits a continuous sound wave of frequency

340Hz, Find the maximum and the minimum


https://dl.doubtnut.com/l/_7mkCLDEvV63d

frequencies recorded by the detector.

o Watch Video Solution

37. Two tuning forks with natural frequencies
of 340Hz each move relative to a stationary
observer. One fork moves away form the

observer, while the other moves towards him


https://dl.doubtnut.com/l/_7mkCLDEvV63d
https://dl.doubtnut.com/l/_uoqfxki1x06f

at the same speed. The observer hears beats
of frequency 3Hz. Find the speed of the tuning

fork.

° Watch Video Solution

38. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,
. If v is the speed of sound, obtain an
expression for the beat frequency heard by

the motorist.

| e |


https://dl.doubtnut.com/l/_uoqfxki1x06f
https://dl.doubtnut.com/l/_BCHM2b3LfiOJ

| L ® Watch Video Solution

39. A boat is travelling in a river with a speed
of 10 m/s along the stream flowing with a
speed of 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 1445 mm. Assume that attenuation of
sound in water and air is negligible. What will
be the frequency detected by a receiver kept

inside downstream?



https://dl.doubtnut.com/l/_BCHM2b3LfiOJ
https://dl.doubtnut.com/l/_Hn008vZHOZVM

Watch Video Solution

40. 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 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


https://dl.doubtnut.com/l/_Hn008vZHOZVM
https://dl.doubtnut.com/l/_DUXpZeJCwml0

speed with which the tuning fork is moved if

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

o Watch Video Solution

41. A train approaching a hill at a speed of
40km/hr sounds a whistle of frequency 580Hz
when it is at a distance of 1km from a hill. A
wind with a speed of 40km/hr is blowing in the
direction of motion of the train Find

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

observer on the hill,


https://dl.doubtnut.com/l/_DUXpZeJCwml0
https://dl.doubtnut.com/l/_4oyc7LJyyI8A

(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 = 1, 200km/ hr)

° Watch Video Solution

40 m/s

40 n;’s N
152 m 4

X

e e . e . e o v e e

42.

A train A crosses a station with a speed of 40


https://dl.doubtnut.com/l/_4oyc7LJyyI8A
https://dl.doubtnut.com/l/_3kUrh2qrmhYy

m/s and whitles a short pulse of natural
frequency n, = 596Hz another train B s
approaching towards the same station with
the same speed along a parallel track, Two
track are d = 99m 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

m
v = 300—. calculate frequency of the pulse
S

heard by driver of train B.

o Watch Video Solution



https://dl.doubtnut.com/l/_3kUrh2qrmhYy

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?

o Watch Video Solution

44. A student holds a tuning fork ocillating at

2456 Hz. He walks towards a wall at a constant

m
speed of 1.33;. (a) What beat frequency does
the student observes between the tuning fork

and its echo? (b) How fast must he walk away


https://dl.doubtnut.com/l/_VMdn5QkboKb3
https://dl.doubtnut.com/l/_2tNikIoBlKgB

from the wall to observe a beat frequency of

5.00Hz?

o Watch Video Solution

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 whistles operate together.

What are the two possible speeds and


https://dl.doubtnut.com/l/_2tNikIoBlKgB
https://dl.doubtnut.com/l/_NrCtEgxnZZHv

direction the moving train can have? speed of

sound is 343 m/s.

o Watch Video Solution

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_NrCtEgxnZZHv
https://dl.doubtnut.com/l/_MM72QmMbMkTE
https://dl.doubtnut.com/l/_gOLNL0U5dGzf

Fom—{4] (B}
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47.

A source S emitting sound of 300 Hz is fixed of
block A which is attached to free end of a
spring S, as shown in the figure. The detector
D fixed on block B attached to the free end of
spring Sy 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


https://dl.doubtnut.com/l/_gOLNL0U5dGzf

by D if the vibrational frequency of each block

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

° Watch Video Solution

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

m
sound v = 340—.)
S



https://dl.doubtnut.com/l/_gOLNL0U5dGzf
https://dl.doubtnut.com/l/_MTpD7Hl61UBH

I 0 Watch Video Solution

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).

o Watch Video Solution

50. A source of sound is moving along a

circular orbit of radius 3meter with an angular


https://dl.doubtnut.com/l/_MTpD7Hl61UBH
https://dl.doubtnut.com/l/_iSKJnmV4CJqe
https://dl.doubtnut.com/l/_UnGKzoThqnUh

velocity of 10rad/s. A sound detector located
far away from the source is executing linear
simple harmonic motion along the line BD

with an amplitude BC = CD = 6meters. The

5
frequency of oscillation of the detector is —
T
per second. The source is at the point A when
the detector is at the point B. If the source

emits a continuous sound wave of frequency

340Hz, Find the maximum and the minimum


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

frequencies recorded by the detector.

o Watch Video Solution

51. Two tuning forks with natural frequencies
of 340Hz each move relative to a stationary
observer. One fork moves away form the

observer, while the other moves towards him


https://dl.doubtnut.com/l/_UnGKzoThqnUh
https://dl.doubtnut.com/l/_ReupxhEZUqKY

at the same speed. The observer hears beats
of frequency 3Hz. Find the speed of the tuning

fork.

° Watch Video Solution

52. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,
. If v is the speed of sound, obtain an
expression for the beat frequency heard by

the motorist.

| e |


https://dl.doubtnut.com/l/_ReupxhEZUqKY
https://dl.doubtnut.com/l/_P3qGERKnTs1j

| L ® Watch Video Solution

53. A boat is travelling in a river with a speed
of 10 m/s along the stream flowing with a
speed of 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 1445 mm. Assume that attenuation of
sound in water and air is negligible. What will
be the frequency detected by a receiver kept

inside downstream?



https://dl.doubtnut.com/l/_P3qGERKnTs1j
https://dl.doubtnut.com/l/_iaKAUOKTT4Gx

Watch Video Solution

54. 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 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


https://dl.doubtnut.com/l/_iaKAUOKTT4Gx
https://dl.doubtnut.com/l/_BfZDbRtScvhB

speed with which the tuning fork is moved if

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

o Watch Video Solution

55. A train approaching a hill at a speed of
40km/hr sounds a whistle of frequency 580Hz
when it is at a distance of 1km from a hill. A
wind with a speed of 40km/hr is blowing in the
direction of motion of the train Find

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

observer on the hill,


https://dl.doubtnut.com/l/_BfZDbRtScvhB
https://dl.doubtnut.com/l/_fUdjIglZjRnq

(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 = 1, 200km/ hr)

° Watch Video Solution

e e . e e v e e

56.

A train A crosses a station with a speed of 40


https://dl.doubtnut.com/l/_fUdjIglZjRnq
https://dl.doubtnut.com/l/_FyzB8FnK5wkQ

m/s and whitles a short pulse of natural
frequency n, =596Hz another train B is
approaching towards the same station with
the same speed along a parallel track, Two
track are d = 99m 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

m
v = 300;. calculate frequency of the pulse

heard by driver of train B.

o Watch Video Solution



https://dl.doubtnut.com/l/_FyzB8FnK5wkQ

1. Do displacement particle velocity and
pressure variation in a longitudinal wave vary

with the same phase?

o Watch Video Solution

w

0'12—2 and
m

2. Why is sound wave of intensity 1
frequency 1000 Hz taken as the standard for
expressing the intensity level of all other

sound waves?

l o Watch Video Solution


https://dl.doubtnut.com/l/_KAPK1EjmH8rI
https://dl.doubtnut.com/l/_Fk10d0ocl1h8

3. What experimental evidence can be cited to
show that the speed of sound is the same for

all wavelengths?

° Watch Video Solution

4. Explain why the speed of sound through a
gas cannot be greater than the rm.s. speed of

the molecules of the gas.

° Watch Video Solution



https://dl.doubtnut.com/l/_Fk10d0ocl1h8
https://dl.doubtnut.com/l/_hurKo2LmJMaU
https://dl.doubtnut.com/l/_2qCgCWa0vPDU

5. Sound is more cleary heard with the wind

How?

o Watch Video Solution

6. 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/_2qCgCWa0vPDU
https://dl.doubtnut.com/l/_ArPVoDCq30dm
https://dl.doubtnut.com/l/_uiypMqPcbItA

7. Does the velocity of sound in a solid

increase significantly on heating the solid?

o Watch Video Solution

8. A man stands on the ground at a fixed
distance from a siren which emits sound of
fixed amplitude. The man hears the sound to

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

° Watch Video Solution



https://dl.doubtnut.com/l/_uiypMqPcbItA
https://dl.doubtnut.com/l/_qUkTN2hRbRyf
https://dl.doubtnut.com/l/_zi5fKvPxN0zx

9. Two sound waves from two different 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?

o Watch Video Solution

10. A sound differs by 6 dB from a sound of

nwW

intensity equal to 10——. Find the absolute
cm

value of intensity of the sound.



https://dl.doubtnut.com/l/_jGfSY6pYRizV
https://dl.doubtnut.com/l/_bEErQKZ6fOaZ

| & Watch Video Solution

1. Find the molecular weight for a gas in
which the velocity of sound is 1260m/s at 0 ° C
and whoseyis 14.

A2g

B.20 g

C.4g

D.40 g

Answer: A



https://dl.doubtnut.com/l/_bEErQKZ6fOaZ
https://dl.doubtnut.com/l/_J1s5orRuGbQG

\ ° Watch Video Solution

12. 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.

o Watch Video Solution

13. Calculate the increase velocity of sound for

1°C rise of temperature if the velocity of


https://dl.doubtnut.com/l/_J1s5orRuGbQG
https://dl.doubtnut.com/l/_h1aqzyUX80GN
https://dl.doubtnut.com/l/_97heJuXHHtXG

sound at 0 ° Cis 332m/s.

A.1.61m/s

B.1m/s

C.0.61m/s

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_97heJuXHHtXG

14. If the sound level in a room is increased
from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

o Watch Video Solution

15. Do displacement, particle velocity and
pressure variation in a longitudinal wave vary

with the same phase?

o Watch Video Solution



https://dl.doubtnut.com/l/_btHxhaqAl5k2
https://dl.doubtnut.com/l/_vNmGOLnvEXlq
https://dl.doubtnut.com/l/_53m5RQuNvm9a

w
16. Why is sound wave of intensity 10 12—

m2
and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

o Watch Video Solution

17. What experimental evidence can be cited to
show that the speed of sound is the same for

all wavelengths?

o Watch Video Solution



https://dl.doubtnut.com/l/_53m5RQuNvm9a
https://dl.doubtnut.com/l/_85vwCX3h4vwE

18. Explain why the speed of sound through a
gas cannot be greater than the rm.s. speed of

the molecules of the gas.

o Watch Video Solution

19. Sound is more clearly heard with the wind

How?

° Watch Video Solution



https://dl.doubtnut.com/l/_Y1uwdLczrR9B
https://dl.doubtnut.com/l/_IGkCEaQ5IdQH

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 significantly on heating the solid?

o Watch Video Solution



https://dl.doubtnut.com/l/_Sned11Jtf4fl
https://dl.doubtnut.com/l/_kob81HiiQRbE
https://dl.doubtnut.com/l/_ql4GROkV0Itr

22. A man stands on the ground at a fixed
distance from a siren which emits sound of
fixed amplitude. The man hears the sound to

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

o Watch Video Solution

23. Two sound waves from two different
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/_ql4GROkV0Itr
https://dl.doubtnut.com/l/_qQncxf96922l

the ratio of the intensities of the individual

waves?

° Watch Video Solution

24. A sound differs by 6 dB from a sound of

nW

intensity equal to 10——. Find the absolute
cm

value of intensity of the sound.

o Watch Video Solution



https://dl.doubtnut.com/l/_qQncxf96922l
https://dl.doubtnut.com/l/_llsBQNUxtmOQ

25. Find the molecular weight for a gas in

m
which the velocity of sound is 1260; at 0°C

and whoseyis 14.

° Watch Video Solution

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

27 ° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_hbIBTMtec8lT
https://dl.doubtnut.com/l/_gDm1x8ODlIN9

27. Calculate the increase velocity of sound for

1°C rise of temperature if the velocity of

m
sound at 0 ° C is 332 o

o Watch Video Solution

28. If the sound level in a room is increased
from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

o Watch Video Solution



https://dl.doubtnut.com/l/_gDm1x8ODlIN9
https://dl.doubtnut.com/l/_k0pNMxqnnOtB
https://dl.doubtnut.com/l/_9uEjl2EskjiU

29. Do displacement, particle velocity and

pressure variation in a longitudinal wave vary

with the same phase?

o Watch Video Solution

w
30. Why is sound wave of intensity 10~ 12—

m?2

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

o Watch Video Solution



https://dl.doubtnut.com/l/_xdlkmi5CkosZ
https://dl.doubtnut.com/l/_Zq7uS1MukbC7

31. What experimental evidence can be cited to
show that the speed of sound is the same for

all wavelengths?

o Watch Video Solution

32. Explain why the speed of sound through a
gas cannot be greater than the rm.s. speed of

the molecules of the gas.

o Watch Video Solution



https://dl.doubtnut.com/l/_Zq7uS1MukbC7
https://dl.doubtnut.com/l/_HfMv4PMzKprP
https://dl.doubtnut.com/l/_Oj5aUpu18u8R

33. Sound is more clearly heard with the wind

How?

° Watch Video Solution

34. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_Um94RE2BaiHy
https://dl.doubtnut.com/l/_FC3eJ3576JOg
https://dl.doubtnut.com/l/_UA9p6Qqvnccv

35. Does the velocity of sound in a solid

increase significantly on heating the solid?

° Watch Video Solution

36. A man stands on the ground at a fixed
distance from a siren which emits a clear
sound dirung night that during day. Explain

Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_UA9p6Qqvnccv
https://dl.doubtnut.com/l/_IrmHoeCutvDG
https://dl.doubtnut.com/l/_HjjVBfctlJqu

37. Two sound waves from two different
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?

o Watch Video Solution

38. A sound differs by 6 dB from a sound of

nwW
intensity equal to 10——. Find the absolute
cm

value of intensity of the sound.



https://dl.doubtnut.com/l/_HjjVBfctlJqu
https://dl.doubtnut.com/l/_Ritmg6QFIlZ3

o Watch Video Solution

39. Find the molecular weight for a gas in

m
which the velocity of sound is 1260; at 0°C

and whoseyis 14.

o Watch Video Solution

40. Seven grams of nitrogen is mixed with 12 g

of oxygen in a tube and then sealed. Calculate


https://dl.doubtnut.com/l/_Ritmg6QFIlZ3
https://dl.doubtnut.com/l/_dFLTOeWSxB0W
https://dl.doubtnut.com/l/_MmsKZz9ORs9h

the velocity of sound through the tube at

27 ° C.

° Watch Video Solution

41. Calculate the increase velocity of sound for

1°C rise of temperature if the velocity of

m

sound at 0 ° C is 332 =

o Watch Video Solution



https://dl.doubtnut.com/l/_MmsKZz9ORs9h
https://dl.doubtnut.com/l/_udkoNHRjLPWQ

42. If the sound level in a room is increased
from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

o Watch Video Solution

43. Do displacement, particle velocity and
pressure variation in a longitudinal wave vary

with the same phase?

o Watch Video Solution



https://dl.doubtnut.com/l/_tlUt5e1LxSb7
https://dl.doubtnut.com/l/_9kmad0fRa1Ti
https://dl.doubtnut.com/l/_j0hn9SwNnOs9

w
44. Why is sound wave of intensity 10 12—

m?2

and frequency 1000 Hz taken as the standard

for expressing the intensity level of all other

sound waves?

o Watch Video Solution

45. What experimental evidence can be cited

to show that the speed of sound is the same

for all wavelengths?

o Watch Video Solution



https://dl.doubtnut.com/l/_j0hn9SwNnOs9
https://dl.doubtnut.com/l/_kLWh8aKo9UNA

46. Explain why the speed of sound through a
gas cannot be greater than the rm.s. speed of

the molecules of the gas.

o Watch Video Solution

47. Sound is more clearly heard with the wind

How?

° Watch Video Solution



https://dl.doubtnut.com/l/_Qy5rf6kEYU8B
https://dl.doubtnut.com/l/_kScUVTxW0TBP

48. 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

49. Does the velocity of sound in a solid

increase significantly on heating the solid?

o Watch Video Solution



https://dl.doubtnut.com/l/_4TsNg1yHqiRj
https://dl.doubtnut.com/l/_vnMvCrRwoKIE
https://dl.doubtnut.com/l/_h0rh4BwHxL6V

50. A man stands on the ground at a fixed
distance from a siren which emits a clear
sound dirung night that during day. Explain

Why?

o Watch Video Solution

51. Two sound waves from two different
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/_h0rh4BwHxL6V
https://dl.doubtnut.com/l/_cFkIOVEleGGU

the ratio of the intensities of the individual

waves?

° Watch Video Solution

52. A sound differs by 6 dB from a sound of

nW

intensity equal to 10——. Find the absolute
cm

value of intensity of the sound.

o Watch Video Solution



https://dl.doubtnut.com/l/_cFkIOVEleGGU
https://dl.doubtnut.com/l/_jVUbxqbNAiL3

53. Find the molecular weight for a gas in

m
which the velocity of sound is 1260; at 0°C

and whoseyis 14.

° Watch Video Solution

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

27 ° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_Tu4x3EEsBNp2
https://dl.doubtnut.com/l/_KIuDUceXjmts

55. Calculate the increase velocity of sound for

1°C rise of temperature if the velocity of

m
sound at 0 ° C is 332 o

o Watch Video Solution

56. If the sound level in a room is increased
from 50 dB to 60 dB, by what factor is the

pressure amplitude increased ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KIuDUceXjmts
https://dl.doubtnut.com/l/_B77bBUIwUUkQ
https://dl.doubtnut.com/l/_UF3TZUwdBHUO

1. 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

effect?

o Watch Video Solution

2. Does the Doppler effect increase the
intensity of wave when its source approaches

the observer?


https://dl.doubtnut.com/l/_TfcPYu70IKWZ
https://dl.doubtnut.com/l/_leyjbMjPcekp

° Watch Video Solution

3. The Doppler effect is a wave characteristic.
Light and sound are both wave motion. Is
there any difference in the Doppler effect in

light and sound?

o Watch Video Solution

4. |Is there a Doppler effect in the case of

sound when the observer or the source moves


https://dl.doubtnut.com/l/_leyjbMjPcekp
https://dl.doubtnut.com/l/_yZkv6RnOL8XW
https://dl.doubtnut.com/l/_xTTRd1ya5CO5

at right angles to the line joining them? How
then can we determine the Doppler effect
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 n. If the two approach each other

with the same speed, then find the ratio.

| e |


https://dl.doubtnut.com/l/_xTTRd1ya5CO5
https://dl.doubtnut.com/l/_ToRZEWvrcbjp

& Wwatch Video Solution I

6. An engine blowing a whistle of frequency

m

133 Hz moves with a velocity of 60— towards a
S

hiss from which an echo is heard. Calculate the

frequency of the echo heard by the driver.

m
(velocity of sound in air in 340;.)

o Watch Video Solution



https://dl.doubtnut.com/l/_ToRZEWvrcbjp
https://dl.doubtnut.com/l/_Q51ulWxWfo3k

7. A source of sound of frequency 1000 Hz

m

moves to the right with a speef of 32;

relative to the ground. To its right there is a

reflecting surface moving to the left with a
m
speed of 64§ relative to the ground. Take the

m
speed of 64;. Relative to the ground. Take the

m
speed of sound in air to be 332— and find

S
(@) The wavelength of the sound emitted in air
by the source,

(b) the number of waves per second arriving at

the reflecting surface, (c ) The speed of the


https://dl.doubtnut.com/l/_Pd3o4H9BEQKX

reflected waves and

(d) The wavelength of the reflected waves.

o Watch Video Solution

8. A stationary source emits sound of
frequency

v = 1200Hz. 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


https://dl.doubtnut.com/l/_Pd3o4H9BEQKX
https://dl.doubtnut.com/l/_DHvuXCbVRwK8

there is no wind, but the observer moves at

speed 0.1c towards the source?

o Watch Video Solution

9. 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 v = 2Hz. Find the

velocity of each tuning fork if their oscillation


https://dl.doubtnut.com/l/_DHvuXCbVRwK8
https://dl.doubtnut.com/l/_D9KYdjolYIJJ

frequency is vy = 680Hz and the velocity of

m
sound in air is U, = 340—.
S

° Watch Video Solution

10. A stationary source sends forth
monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

m

of sound in the medium is ¢ = 330;. How

much, in per cent , does the wavelength of

sound change on reflection from the wall?

o Watch Video Solution



https://dl.doubtnut.com/l/_D9KYdjolYIJJ
https://dl.doubtnut.com/l/_7AZVYf3Jw2Yi

1. A source of sonic oscillations with
frequency vy = 100Hz moves at right angles to
the wall with a velocity u=0.17m/s. Two
stationary receivers R, and R, are located on a
straight line, coinciding with the trajectory of
the source , in the following succession :R; -
source -R, - wall. Which receiver registers the
beatings and what is the beat frequency ? The

velocity of sound is equal to v = 340m/s.

o Watch Video Solution



https://dl.doubtnut.com/l/_7AZVYf3Jw2Yi
https://dl.doubtnut.com/l/_63MySrlOjNPb

12. A whitle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular

rad

speed of 15— . What is the lowest and the
S

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

m
c=330—).)
S

° Watch Video Solution



https://dl.doubtnut.com/l/_7rYS0ipb3stx

13. A bat flies perpendicularly towards a wall
with a speed of 6 m/s, emitting sound of
frequency 450 kHz. What is the frequency of

the wave reflected from the wall that it will

m

hear? Given ¢ = 340—?
S

o Watch Video Solution

14. 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/_C4WpYEa5MIjV
https://dl.doubtnut.com/l/_qIUJo1POSVks

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

m/s?

° Watch Video Solution

15. A whistle emitting a sound of frequency
440h, is tied to a string of 1.5m length and
roated with an angular velocity of 20rad/s in
the horizontal plane. Calculate the range of
frequencies heard by an observer stationed at
a larger distance from the whistle .(Speed of

sound =330m/s) .

| |


https://dl.doubtnut.com/l/_qIUJo1POSVks
https://dl.doubtnut.com/l/_9uAvwsTa2m9H

& Watch Video Solution I

16. A siren emitting a sound of frequency 2000
Hz moves away from you towards a cliff at a
speed of 8 m/s.

(@) What is the frequency of the sound you
hear coming directly from the siren.

(b) What is the frequency of sound you hear

reflected off the cliff. Speed of sound in air is

m
330—.
S

° Watch Video Solution



https://dl.doubtnut.com/l/_9uAvwsTa2m9H
https://dl.doubtnut.com/l/_VIBMhl8tETeV

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
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.)

o Watch Video Solution



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

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
wind speed is 5 m/s from A to B. Calculate the
difference in the two frequencies heard by

observer.

o Watch Video Solution



https://dl.doubtnut.com/l/_1qkYdBvL37ZK

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

effect?

° Watch Video Solution

20. Does the Doppler effect increase the
intensity of wave when its source approaches

the observer?

° Watch Video Solution



https://dl.doubtnut.com/l/_bYtdZ20OJ6O8
https://dl.doubtnut.com/l/_yIBp8t6ullEK

21. The Doppler effect is a wave characteristic.
Light and sound are both wave motion. Is
there any difference in the Doppler effect in

light and sound?

o Watch Video Solution

22. Is there a Doppler effect 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 effect


https://dl.doubtnut.com/l/_yIBp8t6ullEK
https://dl.doubtnut.com/l/_A8yCj3WO2MMv
https://dl.doubtnut.com/l/_9iaOVBIdSqLW

when the motion has a component at right

angles to this line?

O Watch Video Solution

23. 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 n. If the two approach each other

with the same speed, then find the ratio.

O Watch Video Solution



https://dl.doubtnut.com/l/_9iaOVBIdSqLW
https://dl.doubtnut.com/l/_tDqst3DcnKnS
https://dl.doubtnut.com/l/_lthW5d5k9tSb

24. An engine blowing a whistle of frequency

m

133 Hz moves with a velocity of 60— towards a
S

wall from which an echo is heard. Calculate the

frequency of the echo heard by the driver.

m
(velocity of sound in air in 340;.)

o Watch Video Solution

25. A source of sound of frequency 1000 Hz

m
moves to the right with a speed of 32;

relative to the ground. To its right there is a


https://dl.doubtnut.com/l/_lthW5d5k9tSb
https://dl.doubtnut.com/l/_FmhrI6kjK13o

reflecting surface moving to the left with a

m

speed of 64— relative to the ground. Take the
S

m
speed of 64;. Relative to the ground. Take the

speed of sound in air to be 332? and find

(@) The wavelength of the sound emitted in air
by the source,

(b) the number of waves per second arriving at
the reflecting surface,

(c) The speed of the reflected waves and

(d) The wavelength of the reflected waves.

o Watch Video Solution



https://dl.doubtnut.com/l/_FmhrI6kjK13o
https://dl.doubtnut.com/l/_4AiN39pJZYO0

26. A stationary source emits sound of
frequency

v = 1200Hz. 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_4AiN39pJZYO0

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 v = 2Hz. Find the
velocity of each tuning fork if their oscillation

frequency is vy = 680Hz and the velocity of

m
sound in air is v, = 340—.
S

° Watch Video Solution



https://dl.doubtnut.com/l/_Ibrug1zmvGY8

28. A stationary source sends forth
monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

m
of sound in the medium is ¢ = 330;. How

much, in per cent , does the wavelength of

sound change on reflection from the wall?

° Watch Video Solution

29. A source of sonic oscillations with

frequency vy = 100Hz moves at right angles to


https://dl.doubtnut.com/l/_QvUQo1dbF8qB
https://dl.doubtnut.com/l/_0ta4wPbFOfT8

the wall with a velocity u=0.17m/s. Two
stationary receivers R, and R, are located on a
straight line, coinciding with the trajectory of
the source , in the following succession :R; -
source -R, - wall. Which receiver registers the
beatings and what is the beat frequency ? The

velocity of sound is equal to v = 340m/s.

o Watch Video Solution

30. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular


https://dl.doubtnut.com/l/_0ta4wPbFOfT8
https://dl.doubtnut.com/l/_qoMCOhkALZWX

rad

speed of 15T. 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

m
c =330—.)
S

o Watch Video Solution

31. A bat flies 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/_qoMCOhkALZWX
https://dl.doubtnut.com/l/_reQwdnWwtdCs

the wave reflected from the wall that it will

m

hear? Given ¢ = 340—?
S

o Watch Video Solution

32. 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_reQwdnWwtdCs
https://dl.doubtnut.com/l/_vHOFFvwq9hOK
https://dl.doubtnut.com/l/_WyWVDYmwFbmA

Observer 15 m
Large Distance

A whistle emitting a sound of frequency 440Hz

33.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

o Watch Video Solution



https://dl.doubtnut.com/l/_WyWVDYmwFbmA
https://dl.doubtnut.com/l/_HPSkgYfDNmMn

34. A siren emitting a sound of frequency 2000
Hz moves away from you towards a cliff at a
speed of 8 m/s.

(@) What is the frequency of the sound you
hear coming directly from the siren.

(b) What is the frequency of sound you hear

reflected off the cliff. Speed of sound in air is

m
330—.
S

o Watch Video Solution



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

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.)

o Watch Video Solution



https://dl.doubtnut.com/l/_P6nNIS6YRsyx

36. 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
wind speed is 5 m/s from A to B. Calculate the
difference in the two frequencies heard by

observer.

o Watch Video Solution



https://dl.doubtnut.com/l/_NFHHtWgz9xFv

37. 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

effect?

° Watch Video Solution

38. Does the Doppler effect increase the
intensity of wave when its source approaches

the observer?

° Watch Video Solution



https://dl.doubtnut.com/l/_KdJwKR26wLgb
https://dl.doubtnut.com/l/_DZys4mVIhKCr

39. The Doppler effect is a wave characteristic.
Light and sound are both wave motion. Is
there any difference in the Doppler effect in

light and sound?

o Watch Video Solution

40. Is there a Doppler effect 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 effect


https://dl.doubtnut.com/l/_DZys4mVIhKCr
https://dl.doubtnut.com/l/_lcfeqJ1muayt
https://dl.doubtnut.com/l/_IPQNhwkOLm38

when the motion has a component at right

angles to this line?

O 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 n. If the two approach each other

with the same speed, then find the ratio.

O Watch Video Solution



https://dl.doubtnut.com/l/_IPQNhwkOLm38
https://dl.doubtnut.com/l/_DVts0eAb9LaY
https://dl.doubtnut.com/l/_P5aU3KPGZNLS

42. An engine blowing a whistle of frequency

m

133 Hz moves with a velocity of 60— towards a
S

wall from which an echo is heard. Calculate the

frequency of the echo heard by the driver.

m
(velocity of sound in air in 340;.)

o Watch Video Solution

43. A source of sound of frequency 1000 Hz

m
moves to the right with a speed of 32;

relative to the ground. To its right there is a


https://dl.doubtnut.com/l/_P5aU3KPGZNLS
https://dl.doubtnut.com/l/_r97q3NBfTkj3

reflecting surface moving to the left with a

m

speed of 64— relative to the ground. Take the
S

m
speed of 64;. Relative to the ground. Take the

speed of sound in air to be 332? and find

(@) The wavelength of the sound emitted in air
by the source,

(b) the number of waves per second arriving at
the reflecting surface,

(c) The speed of the reflected waves and

(d) The wavelength of the reflected waves.

o Watch Video Solution



https://dl.doubtnut.com/l/_r97q3NBfTkj3
https://dl.doubtnut.com/l/_axHkCo8hMIT0

44. A stationary source emits sound of
frequency

v = 1200Hz. 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_axHkCo8hMIT0

45, 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 v = 2Hz. Find the
velocity of each tuning fork if their oscillation

frequency is vy = 680Hz and the velocity of

m
sound in air is v, = 340—.
S

° Watch Video Solution



https://dl.doubtnut.com/l/_8lVhXw2wMRCT

46. A stationary source sends forth
monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

m
of sound in the medium is ¢ = 330;. How

much, in per cent , does the wavelength of

sound change on reflection from the wall?

° Watch Video Solution

47. A source of sonic oscillations with

frequency vy = 100Hz moves at right angles to


https://dl.doubtnut.com/l/_uWGvtr3x2yty
https://dl.doubtnut.com/l/_GHnrpvakpX7B

the wall with a velocity u=0.17m/s. Two
stationary receivers R, and R, are located on a
straight line, coinciding with the trajectory of
the source , in the following succession :R; -
source -R, - wall. Which receiver registers the
beatings and what is the beat frequency ? The

velocity of sound is equal to v = 340m/s.

o Watch Video Solution

48. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular


https://dl.doubtnut.com/l/_GHnrpvakpX7B
https://dl.doubtnut.com/l/_95u4VjkNFJqX

rad

speed of 15T. 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

m
c =330—.)
S

o Watch Video Solution

49, A bat flies 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/_95u4VjkNFJqX
https://dl.doubtnut.com/l/_i0OG9vCzVzhz

the wave reflected from the wall that it will

m

hear? Given ¢ = 340—?
S

o Watch Video Solution

50. 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_i0OG9vCzVzhz
https://dl.doubtnut.com/l/_EymaAhO6xjHB
https://dl.doubtnut.com/l/_n6fN6e4DLSHu

Observer 1o m
Large Distance

A whistle emitting a sound of frequency 440Hz

51.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

o Watch Video Solution



https://dl.doubtnut.com/l/_n6fN6e4DLSHu
https://dl.doubtnut.com/l/_jIbu6qtbHzBQ

52. A siren emitting a sound of frequency 2000
Hz moves away from you towards a cliff at a
speed of 8 m/s.

(@) What is the frequency of the sound you
hear coming directly from the siren.

(b) What is the frequency of sound you hear

reflected off the cliff. Speed of sound in air is

m
330—.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_jIbu6qtbHzBQ

53. 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.)

o Watch Video Solution



https://dl.doubtnut.com/l/_jg26nxcEfHIy

54. 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
wind speed is 5 m/s from A to B. Calculate the
difference in the two frequencies heard by

observer.

o Watch Video Solution



https://dl.doubtnut.com/l/_jZE8gbMvWqjO

55. 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

effect?

° Watch Video Solution

56. Does the Doppler effect increase the
intensity of wave when its source approaches

the observer?

° Watch Video Solution



https://dl.doubtnut.com/l/_jTfhknOTj6mD
https://dl.doubtnut.com/l/_NwtyH6i1lxFj

57. The Doppler effect is a wave characteristic.
Light and sound are both wave motion. Is
there any difference in the Doppler effect in

light and sound?

o Watch Video Solution

58. Is there a Doppler effect 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 effect


https://dl.doubtnut.com/l/_NwtyH6i1lxFj
https://dl.doubtnut.com/l/_Eyw81MW0z9ag
https://dl.doubtnut.com/l/_gFN3KOS9kIGw

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 n. If the two approach each other

with the same speed, then find the ratio.

° Watch Video Solution



https://dl.doubtnut.com/l/_gFN3KOS9kIGw
https://dl.doubtnut.com/l/_LNN5BVu5Rcni
https://dl.doubtnut.com/l/_pjhAxtIOe2bS

60. An engine blowing a whistle of frequency

m

133 Hz moves with a velocity of 60— towards a
S

wall from which an echo is heard. Calculate the

frequency of the echo heard by the driver.

m
(velocity of sound in air in 340;.)

° Watch Video Solution

61. A source of sound of frequency 1000 Hz

m
moves to the right with a speed of 32;

relative to the ground. To its right there is a


https://dl.doubtnut.com/l/_pjhAxtIOe2bS
https://dl.doubtnut.com/l/_L9iMPQQYkcVs

reflecting surface moving to the left with a

m

speed of 64— relative to the ground. Take the
S

m
speed of 64;. Relative to the ground. Take the

speed of sound in air to be 332? and find

(@) The wavelength of the sound emitted in air
by the source,

(b) the number of waves per second arriving at
the reflecting surface,

(c) The speed of the reflected waves and

(d) The wavelength of the reflected waves.

o Watch Video Solution



https://dl.doubtnut.com/l/_L9iMPQQYkcVs
https://dl.doubtnut.com/l/_Loygn5Dumki4

62. A stationary source emits sound of
frequency

v = 1200Hz. 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?

o Watch Video Solution



https://dl.doubtnut.com/l/_Loygn5Dumki4

63. 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 v = 2Hz. Find the
velocity of each tuning fork if their oscillation

frequency is vy = 680Hz and the velocity of

m
sound in air is v, = 340—.
S

° Watch Video Solution



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

64. A stationary source sends forth
monochromatic sound. A wall approaches it

with velocity 33 cm/s. The propagation velocity

m
of sound in the medium is ¢ = 330;. How

much, in per cent , does the wavelength of

sound change on reflection from the wall?

° Watch Video Solution

65. A source of sonic oscillations with

frequency vy = 100Hz moves at right angles to


https://dl.doubtnut.com/l/_p35RCsM4SVnP
https://dl.doubtnut.com/l/_twoa49Zpx8Lt

the wall with a velocity u=0.17m/s. Two
stationary receivers R, and R, are located on a
straight line, coinciding with the trajectory of
the source , in the following succession :R; -
source -R, - wall. Which receiver registers the
beatings and what is the beat frequency ? The

velocity of sound is equal to v = 340m/s.

o Watch Video Solution

66. A whistle of frequency 540 Hz rotates in a

horizontal circle of radius 2 m at an angular


https://dl.doubtnut.com/l/_twoa49Zpx8Lt
https://dl.doubtnut.com/l/_t1rHR3jm5nuh

rad

speed of 15T. 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

m
c =330—.)
S

o Watch Video Solution

67. A bat flies 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/_t1rHR3jm5nuh
https://dl.doubtnut.com/l/_K5dN1kUKNdLJ

the wave reflected from the wall that it will

m

hear? Given ¢ = 340—?
S

o Watch Video Solution

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?

o Watch Video Solution



https://dl.doubtnut.com/l/_K5dN1kUKNdLJ
https://dl.doubtnut.com/l/_LkfWDYV5GbEe
https://dl.doubtnut.com/l/_IQtrAPvBpYae

Observer 15 m
Large Distance

A whistle emitting a sound of frequency 440Hz

69.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

o Watch Video Solution



https://dl.doubtnut.com/l/_IQtrAPvBpYae
https://dl.doubtnut.com/l/_dwPf142uz3ig

70. A siren emitting a sound of frequency 2000
Hz moves away from you towards a cliff at a
speed of 8 m/s.

(@) What is the frequency of the sound you
hear coming directly from the siren.

(b) What is the frequency of sound you hear

reflected off the cliff. Speed of sound in air is

m
330—.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_dwPf142uz3ig

71. 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.)

o Watch Video Solution



https://dl.doubtnut.com/l/_cLBjdkO06rnC

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
wind speed is 5 m/s from A to B. Calculate the
difference in the two frequencies heard by

observer.

o Watch Video Solution

Subjective



https://dl.doubtnut.com/l/_Fujr4lD0vj21

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
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

m

330—. Find the time taken by wining car.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_B6nBJq66lUGF
https://dl.doubtnut.com/l/_1JPN8NT8MmFX

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
aeroplane when flying at a height of 200 m
produces an intensity level of 100 dB on
ground. while taking off, this aeroplane makes
an angle of 30° with horizontal. Find the
maximum distance this aeroplane can cover
on the runway, so that the regulation are not

violated (assume no reflection).

o Watch Video Solution



https://dl.doubtnut.com/l/_1JPN8NT8MmFX

3. (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?

o Watch Video Solution



https://dl.doubtnut.com/l/_1JPN8NT8MmFX
https://dl.doubtnut.com/l/_zzqekvaVi7jZ

4.The sound level at a point is increased by 30
dB. What is factor is the pressure amplitude

increased?

o Watch Video Solution

5. What is the maximum possible sound level

in dB of sound waves in air? Given that density

- kg m .
of air is 1.3—;, v=1332— and atmospheric
m?> s
c N
pressure P = 1.01 x 10°—.
m

o Watch Video Solution



https://dl.doubtnut.com/l/_6XrYed5TCOCY
https://dl.doubtnut.com/l/_1dqTVIQNsK3K

6. A window whose area is 2m? 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 fitted at
the window, how much energy from street will

it collect in 5 h?

o Watch Video Solution



https://dl.doubtnut.com/l/_1dqTVIQNsK3K
https://dl.doubtnut.com/l/_Qiut88tFhigb

U &\

7. 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

m
move to the right with a velocity of 5—, find
S

the number of beats heard per second by the

m

listerner (speed of sound in air is 330;).

° Watch Video Solution



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

Source Image
PYCLLLECTEEERLELEL] bbbl L)
S S’
W
Wall
8. A

driver in a stationary car horns which
produces monochromatic sound waves of
frequency n = 1000Hz, normally towards a

reflecting wall. If the wall approaches the car

m
will a velocity u=3.3—, «calculate the
S

frequency of sound reflected from wall and

heard by the driver. What is the percentage


https://dl.doubtnut.com/l/_cnedfMkpWGsN
https://dl.doubtnut.com/l/_1kFSZsylfwEW

change of sound frequency of reflection from

the wall?

° Watch Video Solution

9. The speed of sound in hydrogen gas at

m
certain temperature is v — Find the speed of

S
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



https://dl.doubtnut.com/l/_1kFSZsylfwEW
https://dl.doubtnut.com/l/_o90ljXLmoqP1

10. A source of sound of frequency 256Hz is
moving rapidly towards wall with a velocity of
5m/sec. How many beats per second will be

heard if sound travels at a speed of 330m/sec.

o Watch Video Solution

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/_o90ljXLmoqP1
https://dl.doubtnut.com/l/_frqUecNcz24N
https://dl.doubtnut.com/l/_9vr6xBtTDhuv

the lowest notes heard by an observer
situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

o Watch Video Solution

12. A source of sonic oscillations with
frequency n =1700Hz 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

m

u = 6.0—. Find the beat frequency registered
S


https://dl.doubtnut.com/l/_9vr6xBtTDhuv
https://dl.doubtnut.com/l/_NlRpKdsuBATX

by the receiver. The velocity of sound is

m
v =340—.
S

o Watch Video Solution

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/_NlRpKdsuBATX
https://dl.doubtnut.com/l/_heun6vpuqT9M

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)

| e |


https://dl.doubtnut.com/l/_heun6vpuqT9M
https://dl.doubtnut.com/l/_pIYAVOA4c4oK

| L ® 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

m

330—. Find the time taken by wining car.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_pIYAVOA4c4oK
https://dl.doubtnut.com/l/_VozTqHMabalr

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 flying at a height of 200 m
produces an intensity level of 100 dB on
ground. while taking off, this aeroplane makes
an angle of 30° with horizontal. Find the
maximum distance this aeroplane can cover
on the runway, so that the regulation are not

violated (assume no reflection).


https://dl.doubtnut.com/l/_VozTqHMabalr
https://dl.doubtnut.com/l/_pV6uKWghpNI2

° 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/_pV6uKWghpNI2
https://dl.doubtnut.com/l/_GIRwXPaUq0lH
https://dl.doubtnut.com/l/_0sn2TvSeuqay

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

- kg m .
of air is 1.3—;, v =1332— and atmospheric
m?> s
c N
pressure P = 1.01 x 10°—.
m

° Watch Video Solution



https://dl.doubtnut.com/l/_0sn2TvSeuqay
https://dl.doubtnut.com/l/_tpit2wUC8VtV

20. A window whose area is 2m? 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
fitted at the window, how much energy from

street will it collect in 5 h?

o Watch Video Solution



https://dl.doubtnut.com/l/_lLh2azGBWrMJ

W &\

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

m
move to the right with a velocity of 5—, find
S

the number of beats heard per second by the

m

listerner (speed of sound in air is 330;).

° Watch Video Solution



https://dl.doubtnut.com/l/_U62ue9abee5X

Source Image
@ essasssssasmsasspuzssanaananncay )
\) S’
24
Wall
22. A

driver in a stationary car horns which
produces monochromatic sound waves of
frequency n = 1000Hz, normally towards a

reflecting wall. If the wall approaches the car

m
will a velocity u=3.3—, «calculate the
S

frequency of sound reflected from wall and

heard by the driver. What is the percentage


https://dl.doubtnut.com/l/_U62ue9abee5X
https://dl.doubtnut.com/l/_SWYcp2wpyQ1H

change of sound frequency of reflection from

the wall?

° Watch Video Solution

23. The speed of sound in hydrogen gas at

m
certain temperature is v — Find the speed of

S
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



https://dl.doubtnut.com/l/_SWYcp2wpyQ1H
https://dl.doubtnut.com/l/_njjKR93MkIz8

24. A source of sound of frequency 256Hz is
moving rapidly towards wall with a velocity of
5m/sec. How many beats per second will be

heard if sound travels at a speed of 330m/sec.

o Watch Video Solution

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/_njjKR93MkIz8
https://dl.doubtnut.com/l/_ONTHB02Bf7FB
https://dl.doubtnut.com/l/_7D8pf0rjRtjM

the lowest notes heard by an observer
situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

o Watch Video Solution

26. A source of sonic oscillations with
frequency n =1700Hz 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

m

u = 6.0—. Find the beat frequency registered
S


https://dl.doubtnut.com/l/_7D8pf0rjRtjM
https://dl.doubtnut.com/l/_zAVdsTOB07rt

by the receiver. The velocity of sound is

m
v =340—.
S

o Watch Video Solution

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/_zAVdsTOB07rt
https://dl.doubtnut.com/l/_0IZrilBVM2M0

straight road which crosses the railroad at

right angles?

o 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/_0IZrilBVM2M0
https://dl.doubtnut.com/l/_QIO9AZOBg6TM

| L ® 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

m

330—. Find the time taken by wining car.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_QIO9AZOBg6TM
https://dl.doubtnut.com/l/_uzEEwXyriDU7

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 flying at a height of 200 m
produces an intensity level of 100 dB on
ground. while taking off, this aeroplane makes
an angle of 30° with horizontal. Find the
maximum distance this aeroplane can cover
on the runway, so that the regulation are not

violated (assume no reflection).


https://dl.doubtnut.com/l/_uzEEwXyriDU7
https://dl.doubtnut.com/l/_CPY0IaHfmqRc

° 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/_CPY0IaHfmqRc
https://dl.doubtnut.com/l/_rmJXxCozTLNK
https://dl.doubtnut.com/l/_lDRK8IavSVqV

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

- kg m .
of air is 1.3—;, v =1332— and atmospheric
m?> s
c N
pressure P = 1.01 x 10°—.
m

° Watch Video Solution



https://dl.doubtnut.com/l/_lDRK8IavSVqV
https://dl.doubtnut.com/l/_AKbqaPxcin3R

34. A window whose area is 2m? 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
fitted at the window, how much energy from

street will it collect in 5 h?

o Watch Video Solution



https://dl.doubtnut.com/l/_D7SztPBj8aHQ

VK-V

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

m
move to the right with a velocity of 5—, find
S

the number of beats heard per second by the

m

listerner (speed of sound in air is 330;).

° Watch Video Solution



https://dl.doubtnut.com/l/_s3GmAF298rUQ

Source Image
@ essasssssasmsasspuzssanaananncay )
\) S’
24
Wall
360 A

driver in a stationary car horns which
produces monochromatic sound waves of
frequency n = 1000Hz, normally towards a

reflecting wall. If the wall approaches the car

m
will a velocity u=3.3—, «calculate the
S

frequency of sound reflected from wall and

heard by the driver. What is the percentage


https://dl.doubtnut.com/l/_s3GmAF298rUQ
https://dl.doubtnut.com/l/_d5flSL3uEm3R

change of sound frequency of reflection from

the wall?

° Watch Video Solution

37. The speed of sound in hydrogen gas at

m
certain temperature is v — Find the speed of

S
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



https://dl.doubtnut.com/l/_d5flSL3uEm3R
https://dl.doubtnut.com/l/_vQHdcjzKQ2j7

38. A source of sound of frequency 256 Hz is
moving towards a wall with a velocity of 5 m/s.
How many beats per second will be heard by
an observer O standing in such a positoin that

the source S is between O and wall?

m
c =330—)
S

o Watch Video Solution



https://dl.doubtnut.com/l/_vQHdcjzKQ2j7
https://dl.doubtnut.com/l/_tSdjtkJNfqWR

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
the lowest notes heard by an observer
situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

o Watch Video Solution



https://dl.doubtnut.com/l/_wfnyVqZ1MXzL

40. A source of sonic oscillations with
frequency n =1700Hz 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

m

u= 6.0;. Find the beat frequency registered

by the receiver. The velocity of sound is

m
v =340—.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_emgapotBZJ6R

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
straight road which crosses the railroad at

right angles?

o Watch Video Solution



https://dl.doubtnut.com/l/_MysvKPTP86NZ

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)

o Watch Video Solution



https://dl.doubtnut.com/l/_I8hAhiZLUjqC

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

m

330—. Find the time taken by wining car.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_f9ko9Si1kKSS
https://dl.doubtnut.com/l/_d2FGLJAwVuHv

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 flying at a height of 200 m
produces an intensity level of 100 dB on
ground. while taking off, this aeroplane makes
an angle of 30° with horizontal. Find the
maximum distance this aeroplane can cover
on the runway, so that the regulation are not

violated (assume no reflection).

o Watch Video Solution



https://dl.doubtnut.com/l/_d2FGLJAwVuHv

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?

o Watch Video Solution



https://dl.doubtnut.com/l/_d2FGLJAwVuHv
https://dl.doubtnut.com/l/_JA2hR6bG8oQS

46. The sound level at a point is increased by
30 dB. What is factor is the pressure

amplitude increased?

o Watch Video Solution

47. What is the maximum possible sound level

in dB of sound waves in air? Given that density

kg m
of air is 1.3—;, v=1332— and atmospheric
m?> s

« N
pressure P = 1.01 x 10°—.
m

o Watch Video Solution



https://dl.doubtnut.com/l/_I29JfmlWLBhD
https://dl.doubtnut.com/l/_HOgqBXu7EFDD

48. A window whose area is 2m? 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
fitted at the window, how much energy from

street will it collect in 5 h?

o Watch Video Solution



https://dl.doubtnut.com/l/_HOgqBXu7EFDD
https://dl.doubtnut.com/l/_AkZk429qxDm9

—_> U
B

@”w

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

m
move to the right with a velocity of 5—, find
S

the number of beats heard per second by the

m

listerner (speed of sound in air is 330;).

° Watch Video Solution



https://dl.doubtnut.com/l/_XGGR3YLU73n5

Source Image
@ essasssssasmsasspuzssanaananncay )
\) S’
24
Wall
500 A

driver in a stationary car horns which
produces monochromatic sound waves of
frequency n = 1000Hz, normally towards a

reflecting wall. If the wall approaches the car

m
will a velocity u=3.3—, «calculate the
S

frequency of sound reflected from wall and

heard by the driver. What is the percentage


https://dl.doubtnut.com/l/_XGGR3YLU73n5
https://dl.doubtnut.com/l/_TyTw9WGkBZSs

change of sound frequency of reflection from

the wall?

° Watch Video Solution

51. The speed of sound in hydrogen gas at

m
certain temperature is v — Find the speed of

S
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



https://dl.doubtnut.com/l/_TyTw9WGkBZSs
https://dl.doubtnut.com/l/_b4p0axC3jgW8

52. A source of sound of frequency 256 Hz is
moving towards a wall with a velocity of 5 m/s.
How many beats per second will be heard by
an observer O standing in such a positoin that

the source S is between O and wall?

m
c =330—)
S

o Watch Video Solution



https://dl.doubtnut.com/l/_b4p0axC3jgW8
https://dl.doubtnut.com/l/_GiBlNypEbaB4

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
the lowest notes heard by an observer
situated in the plane of the tuning fork.

Valocity of sound is 350 m/s.

o Watch Video Solution



https://dl.doubtnut.com/l/_bTLzxiL99qrw

54. A source of sonic oscillations with
frequency n =1700Hz 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

m

u= 6.0;. Find the beat frequency registered

by the receiver. The velocity of sound is

m
v =340—.
S

o Watch Video Solution



https://dl.doubtnut.com/l/_7mbfQ2nkXb3o

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
straight road which crosses the railroad at

right angles?

o Watch Video Solution



https://dl.doubtnut.com/l/_w2MUkC4aqdWZ

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)

o Watch Video Solution

Single Correct



https://dl.doubtnut.com/l/_pLJcuuSdovz4
https://dl.doubtnut.com/l/_4rvbIk0Sa10p

1. A man is watching two trains, one leaving
and the other coming in with equal speed of
4m/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 320m/s

will be equal to

A.6

B.3

C.0

D. 12


https://dl.doubtnut.com/l/_4rvbIk0Sa10p

Answer: A

o Watch Video Solution

2. The intensity of a sound wave gets reduced
by 20% on passing through a slab. The
reduction in intensity on passing through two
such consecutive slabs is

A. 40 %

B. 36 %

C.30%


https://dl.doubtnut.com/l/_4rvbIk0Sa10p
https://dl.doubtnut.com/l/_INLLJaKHTRLS

D. 50 %

Answer: B

° Watch Video Solution

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

by the person is 1s will be

A.2


https://dl.doubtnut.com/l/_INLLJaKHTRLS
https://dl.doubtnut.com/l/_UX2EQZalVuCu

B.4

C.8

D.10

Answer: D

o Watch Video Solution

4. Two sources A and B are sounding notes of
frequency 680 Hz. A listener moves from Ato B

with a constant velocity u. If the speed of


https://dl.doubtnut.com/l/_UX2EQZalVuCu
https://dl.doubtnut.com/l/_BC4Xa7MaZobM

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

so that he hears 10 beats per second?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BC4Xa7MaZobM

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

m
sound is 340—. Then the apparent frequency

S
as observed by a passenger in the middle of

the train, when the speed of the train is 30

m/s, is

A. 219 Hz


https://dl.doubtnut.com/l/_4y8wRrlUAPV3

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

o Watch Video Solution

6. One train is approaching an observer at rest
and another train is receding from him with
the same velocity 4m/s . Both trains blow

whistles of same frequency of 243H, . The


https://dl.doubtnut.com/l/_4y8wRrlUAPV3
https://dl.doubtnut.com/l/_c3AdJVaYqwAo

beat frequency in H, as heard by observer is

(speed of sound in air =320m/s)

A.10

B.6

C.4

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_c3AdJVaYqwAo

7. Two sound sources are moving in opposite
directions with velocities v, and vz(v1 > vz).
Both are moving away from a stationary
observer. The frequency of both the sources is
900 Hz. What is the value of v - v, so that the

beat frequency observed by the observer is 6

m

Hz? Speed of sound v = 300—. Given that v,
S

andv, < < <,


https://dl.doubtnut.com/l/_OFVsLkbghtg5

D.4—

Answer: B

° Watch Video Solution

8. The frequency changes by 10% as the
source approaches a stationary observer with
constant speed v,, What sould be the
percentage change in ferquency as the source

recedes from the observer with the same


https://dl.doubtnut.com/l/_OFVsLkbghtg5
https://dl.doubtnut.com/l/_p6ViYOWFRQLH

speed? Given that v¢ < <v (v speed of sound
in air).

A.14.3 %

B. 20 %

C.16.7 %

D. 10 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_p6ViYOWFRQLH

9. Speed of sound wave is v. If a reflector
moves towards a stationary source emitting
waves of frequency f with speed u, the

wavelength of reflected waves will be

Answer: C

‘ ° Wiadk hh \tAAaA CAaliikianm



https://dl.doubtnut.com/l/_J9BPYUdGRbRu

YVCILLIL VI INAGINIE L J

10. An observer moves towards a stationary

1
source of sound with a speed (g)th of the

speed of sound. The wavelength and
frequency of the source emitted are A and f,
respectively. The apparent frequency and
wavelength recorded by the observer are,

respectively.

A.1.2fand A

B.fand 1.2A


https://dl.doubtnut.com/l/_J9BPYUdGRbRu
https://dl.doubtnut.com/l/_TOXmaSnnQtXQ

C.0.8 and 0.8A

D.1.2fand 1.2A

Answer: A

o Watch Video Solution

11. A sound source is moving with speed 50m/s
towards a fixed observer. Frequency observed
by observer is 1000Hz. Find out apparent

frequency observed by observer when source


https://dl.doubtnut.com/l/_TOXmaSnnQtXQ
https://dl.doubtnut.com/l/_6RxIuOulxzSm

iIs moving away from observer (Speed of sound

= 350m/s)

A. 750 Hz

B.857 Hz

C. 143 Hz

D. 1333 Hz

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6RxIuOulxzSm

12. A whistle emitting a sound of frequency
440h, is tied to a string of 1.5m length and
roated with an angular velocity of 20rad/s in
the horizontal plane. Calculate the range of
frequencies heard by an observer stationed at
a larger distance from the whistle .(Speed of

sound =330m/s) .

A. 400.0 Hz to 484.0 Hz
B.403.3 Hz to 480.0 Hz

C.400.0 Hz to 480.0 Hz


https://dl.doubtnut.com/l/_c4HQMqhc3ABp

D.403.3 Hz to 484.0 Hz

Answer: D

o Watch Video Solution

13. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,
. If v is the speed of sound, obtain an
expression for the beat frequency heard by

the motorist.


https://dl.doubtnut.com/l/_c4HQMqhc3ABp
https://dl.doubtnut.com/l/_8oOOhl2OAn6b

C. f
V2 - Vi

2vm(v Vb)

D. f
vz-vi

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8oOOhl2OAn6b

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
towards the platform. If the velocity of sound

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

Answer: A


https://dl.doubtnut.com/l/_Q3RJ3gfAD5O8

° Watch Video Solution

15. A vehicle , with a horn of frequency n is
moving with a velocity of 30m/s in a direction
prependicular to the straight line joining the
observer and the vehicle . The observer
perceives the sound to have a grequency
(n + ”1) . If the sound velocity in air is 330m/s

, then

An, = 10n


https://dl.doubtnut.com/l/_Q3RJ3gfAD5O8
https://dl.doubtnut.com/l/_vMir2aKU6Ist

Answer: D

o Watch Video Solution

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/_vMir2aKU6Ist
https://dl.doubtnut.com/l/_WfeJE1jThWYg

A. frequency received by A is greater than n

B. frequency received by B is less than n

C. freqgeuency 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

o Watch Video Solution



https://dl.doubtnut.com/l/_WfeJE1jThWYg
https://dl.doubtnut.com/l/_IUTT9Gek4Rzf

17. A train is moving with a constant speed

along a circular track. The engine of the train

emits a sound of frequency f. The frequency

heard by the guard at the rear end of the

train.

A.is less than f

B. is greater than f

C.isequaltof

D. may be greater than less than or equal

to f depending on factors like speed of


https://dl.doubtnut.com/l/_IUTT9Gek4Rzf

train, length of train and radius of

circular track.

Answer: C

o Watch Video Solution

18. An observer moves towards a stationary
source of sound with a velocity one-fifth of the
velocity of sound. What is the percentage

increase in the apparent frequency?


https://dl.doubtnut.com/l/_IUTT9Gek4Rzf
https://dl.doubtnut.com/l/_JdIC5vl2NuYX

A.5%

B.20 %

C.0%

D. 0.5 %

Answer: B

o Watch Video Solution

19. An increase in intensity level of 1 dB implies
an increase in density of (given anti

log,,0.1 = 1.2589)


https://dl.doubtnut.com/l/_JdIC5vl2NuYX
https://dl.doubtnut.com/l/_yn6i8XpWAqY9

A.1%

B.3.01 %

C.26 %

D.0.1 %

Answer: C

° Watch Video Solution

20. In expressing sound intensity we take

w

10'12—2 as the reference level. For ordinary
m


https://dl.doubtnut.com/l/_yn6i8XpWAqY9
https://dl.doubtnut.com/l/_FgWD8wkL96lf

conversation the intensity level is about

w

10'6—2. Expressed in decibel, this is
m

A. 10°
B.6
C.10°

D. 1010

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FgWD8wkL96lf

21. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 101

B. 107

C.10°

D. 1010

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mYVXIK7lRf3U

%
22. An engine running at speed 10 sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

%

I 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


https://dl.doubtnut.com/l/_C0oWlMhQobOj

Answer: A

o Watch Video Solution

23. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

m

speed of sound in air is 320— and source
S

m
moves with speed 20;, the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm


https://dl.doubtnut.com/l/_C0oWlMhQobOj
https://dl.doubtnut.com/l/_NZjIKk3uXcBx

B. 60 cm

C.64 cm

D. 68 cm

Answer: A

o 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/_NZjIKk3uXcBx
https://dl.doubtnut.com/l/_wgTikz3DN90C

m

velocity of sound is 330;, then the velocity of

the engine is

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wgTikz3DN90C

4 m ”

25.

. . 100 m
A source of sound S is travelling at ——

S
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


https://dl.doubtnut.com/l/_xT325ZyVxaCt

hears a sound of requency v'. The distance of
O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of V' is

m

(velocity of sound is 340—)
S

A. 620 Hz

B. 680 Hz

C.720 Hz

D. 840 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xT325ZyVxaCt

26. A source of sound is travelling with a

m

velocity of 30; towards a stationary observer.

If actual frequency of source is 1000 Hz and

m
the wind is blowing with velocity 20; in a

direction at 60°C with the direction of
motion of source, then the apparent

frequency heard by observer is (speed of

m
sound is 340;)

A. 1011 Hz

B. 1000 Hz


https://dl.doubtnut.com/l/_xT325ZyVxaCt
https://dl.doubtnut.com/l/_tGPcv9cNXPMB

C. 1094 Hz

D. 1086 Hz

Answer: C

o Watch Video Solution

27. A source of sound emits 200nW power
which is uniformly distributed over a sphere of
radius 10 m. What is the loudness of sound on

the surface of the sphere?


https://dl.doubtnut.com/l/_tGPcv9cNXPMB
https://dl.doubtnut.com/l/_WbgYQCKaccsI

A.70dB

B. 107 dB

C.80dB

D. 117 dB

Answer: D

o Watch Video Solution

28. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds


https://dl.doubtnut.com/l/_WbgYQCKaccsI
https://dl.doubtnut.com/l/_bLyAcjNBYtVo

km km
of 727 and 367. If second car blows born

of frequency 280 Hz, then the frequency of
horn heard by the driver of first car when the

line joining the cars makes angle of 45 ° C with

m

the roads, will be (velocity of sound is 330;)

A. 321 Hz
B. 298 Hz
C.289 Hz

D. 280 Hz

Answer: B

| e |


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

| & Watch Video Solution

+— Wall

29.

A tuning fork of frequency 380 Hz is moving

m

towards a wall with a velocity of 4— Then the
S

number of beats heard by a stationary listener

between direct and reflected sound will be

m

(velocity of sound in air is 340;)


https://dl.doubtnut.com/l/_bLyAcjNBYtVo
https://dl.doubtnut.com/l/_9CC8b8Pv5nEj

A.O

B.5

C.7

D.10

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9CC8b8Pv5nEj

_‘ Wall
Obéerver

30.

A sound wave of frequency n travels
horizontally to the right with speed with
speed c. It is reflected 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/_f0NB4TXu7aLF

n(c +v)

Answer: D

o Watch Video Solution

31. A boy is walking away from a well at a
speed of 1.0m/s in a direction at right angles
to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is


https://dl.doubtnut.com/l/_f0NB4TXu7aLF
https://dl.doubtnut.com/l/_epfQYLnkMgrf

walking hears 4.0 beats per second. If the

speed of sound is 340m/s , what is the

frequency of the whistle?

A.480 Hz

B. 680 Hz

C.840 Hz

D. 1000 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_epfQYLnkMgrf
https://dl.doubtnut.com/l/_SWlaUKKk7oY2

32. A source emitting a sound of frequency v 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.
vf?
" 2vf-a
2vf2
"2vf+a

2vf2
" 3vf-a

A

C


https://dl.doubtnut.com/l/_SWlaUKKk7oY2

2vf?
"2vf-a

D

Answer: D

o Watch Video Solution

33. Due to a point isotropic sonic source,

loudness at a point is L = 60dB If density of air

. 15) kg . L
is p = | == |—= and velocity of sound in air is
11 | m3
m . . .
v = 33—, the pressure oscillation amplitude at

S

w

the point of observation is [IO =10"1*—=]
m


https://dl.doubtnut.com/l/_SWlaUKKk7oY2
https://dl.doubtnut.com/l/_HFyEbAUKPAOJ

Answer: B

o Watch Video Solution

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

the horn is honked as the car moves with a


https://dl.doubtnut.com/l/_HFyEbAUKPAOJ
https://dl.doubtnut.com/l/_bi3HuobxPibu

m

speed ug = 34; through still air towards a

stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

m
sound is 340;]

A.0.765 m
B.0.850 m
C.0935m

D.0425 m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bi3HuobxPibu

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.SL = - blogr?
B.SL = a - b(logr)?

C.SL = a - blogr

a->b

r2

D.SL =


https://dl.doubtnut.com/l/_bi3HuobxPibu
https://dl.doubtnut.com/l/_Wr20qznfCUXx

Answer: C

o 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. e2

B.10°

C. 30

D. 102


https://dl.doubtnut.com/l/_Wr20qznfCUXx
https://dl.doubtnut.com/l/_QsJQhadyvjgG

Answer: B

o Watch Video Solution

37. A motorcycle starts from rest and

m

accelerates along a straight line at 2.2—. The

52

m

speed of sound is 330—. A siren at the
S

starting point remains stationary. When the

driver hears the frequency of the siren at

90 % of when motorcycle is stationary, the

distance travelled by the motorcyclist is


https://dl.doubtnut.com/l/_QsJQhadyvjgG
https://dl.doubtnut.com/l/_M74S5rq8Q2I2

A.123.75m

B.2475m

C.495m

D.990 m

Answer: B

o Watch Video Solution

38. The difference in the speeds of sound in air

at -5° C, 60 cm pressure of mercury and 30 ° C


https://dl.doubtnut.com/l/_M74S5rq8Q2I2
https://dl.doubtnut.com/l/_BsQQ6bDCjqL0

, 75 c¢cm pressure of mercury is (velocity of

m

sound in airat 0 ° Cis 332—)
S

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_BsQQ6bDCjqL0

39.

A train is moving in an elliptical orbit in

m

anticlockwise sense with a speed of 110—.
S

Guard is also moving in the given direction

with same speed as that of train. The ratio of

4
the length of major and minor axes is 3 Driver

blows a whistle of 1900 Hz at P, which is


https://dl.doubtnut.com/l/_mrEwCj7UOUFS

received by guard at S. The frequency received

m
by guard is (velocity of sound v = 330;)

A. 1900 Hz
B. 1800 Hz
C. 2000 Hz

D. 1500 Hz

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_mrEwCj7UOUFS

40.
A stationary observer receives a sound from a

sound of freqeuency v, moving with a

m
constant velocity v¢=30— The apparent
S

frequency varies with time as shown in figure.

m
Velocity of sound v = 300—. Then which of the
S

following is incorrect?


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

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/_xbsypHLRqFJf

o Watch Video Solution

41. The sound from a very high burst of
fireworks takes 5 s to arrive at the observer.
The burst occurs 1662 m above the observer
and travels vertically through two stratifier
layers of air, the top one of thickness d; at
0°C and the bottom one of thickness d, at

20 ° C. Then (assume velocity of sound at 0 ° C

m
is 330—)
S

A.d, = 342m


https://dl.doubtnut.com/l/_xbsypHLRqFJf
https://dl.doubtnut.com/l/_bXR7N09sm6f2

B.d, = 1320m

C. d1 = 1485m
D. d2 = 342m
Answer: A

o Watch Video Solution

42. A car emitting sound of frequency 500 Hz

m

speeds towards a fixed wall at 4—. An observer
S

in the car hears both the source frequency as

well as the frequency of sound reflected from


https://dl.doubtnut.com/l/_bXR7N09sm6f2
https://dl.doubtnut.com/l/_hlHEP6owe48e

the wall. If he hears 10 beats per second
between the two sounds, the velocity of sound

in air will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hlHEP6owe48e
https://dl.doubtnut.com/l/_cGNJfr28OGg6

43.
In the figure shown, a source of sound of

frequency 510 Hz moves with constant velocity

m

vg = 20— in the direction shown. The wind is
S

. . m

blowing at a constant velocity vy, = 20;

towards an observer who is at rest at point B.
corresponding to the sound emitted by the

source at initial position A, the frequency


https://dl.doubtnut.com/l/_cGNJfr28OGg6

detected by the observer is equal to (speed of

m

sound relative to air is 330—)
S

A. 510 Hz

B. 500 Hz

C.525 Hz

D. 550 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cGNJfr28OGg6

44,

A wall is moving with velocity u and a source

of sound moves with velocity g in the same
direction as shown in the figure. Assuming
that the sound travels with velocity 10u, the
ratio of incident sound wavelength on the wall
to the reflected sound wavelength by the wall

is equal to


https://dl.doubtnut.com/l/_2HYfWSIUAJ1o

A.9:11

B.11:9

C.4:5

D.5:4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2HYfWSIUAJ1o
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45.

For a sound wave travelling towards +x
direction, sinusoidal longitudinal
displacement ¢ at a certain time is given as a

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

N
B=5><105—2, the variation of pressure
m

excess will be



https://dl.doubtnut.com/l/_tfSaKPwv7kPx

Answer: A

° Watch Video Solution

46. If the source is moving towards right,

wavefront of sound waves get modifies to


https://dl.doubtnut.com/l/_tfSaKPwv7kPx
https://dl.doubtnut.com/l/_fThTSXXrtxYz

D. none of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_fThTSXXrtxYz
https://dl.doubtnut.com/l/_m5mRpMH277ya

47. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D
approaches S and S is stationary

(ii) f,, if S approaches S and S is stationary

(i) f5,if both S and D and D is stationary
Speed

In all three cases, relative velocity of S wrt D is

the same. For this situation which is incorrect?

Afi %=1 %3

B.f; <1


https://dl.doubtnut.com/l/_m5mRpMH277ya

C.f<fp

D.fy <f3<f,

Answer: B

o Watch Video Solution

48. When source and detector are stationary
but the wind is blowing at speed vy, the
apparent wavelength A" on the wind side is
related to actual wavelength A by [take speed

of sound is air as V]


https://dl.doubtnut.com/l/_m5mRpMH277ya
https://dl.doubtnut.com/l/_IHF1Mlrwc7zZ

A X

B. A’

C.A

D. X

Answer:

C

o Watch Video Solution



https://dl.doubtnut.com/l/_IHF1Mlrwc7zZ
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49,
Figure. Represents the displacement y versus
distance x along the direction of propagation
of a longitudinal wave. The pressure is

maximum at position marked

A P

B.Q

C.R


https://dl.doubtnut.com/l/_OXxvAq7NHehB

D.S

Answer: C

o Watch Video Solution

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 reflected from the wall. Assuming speed

m
of sound to be 340;, the speed of approach

of car towards the wall is


https://dl.doubtnut.com/l/_OXxvAq7NHehB
https://dl.doubtnut.com/l/_DvhwFIg5TlO9

Answer: C

o Watch Video Solution

51. The difference between the apparent
frequency of a sound of sound as perceived by

an observer during its approach and recession


https://dl.doubtnut.com/l/_DvhwFIg5TlO9
https://dl.doubtnut.com/l/_yq9YSAjrbi2m

is 2% of the natural frequency of the source.
If the velocity of sound in air is 300m/s, the
velocity of the source is (It is given that

velocity of source < < velocity of sound )

A.1.5—

D.12—

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_yq9YSAjrbi2m

52. The frequency of a radar is 780 MHz. After
getting reflected from an approaching
aeroplane, the apparent frequency is more
than the actual frequency by 2.6 kHz. The

aeroplane has a speed of

km

A 2—
S

km

B.1—
S

km

C.0.5—
S

km

D.0.25—
S


https://dl.doubtnut.com/l/_yq9YSAjrbi2m
https://dl.doubtnut.com/l/_aKiC5aEGAFig

Answer: B

° Watch Video Solution

53. A train moves towards a stationary
observer with speed 34m/s. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17m/s, the frequency registered is f,. If the
speed of sound of 340m/s, then the ratio f,/f,

is


https://dl.doubtnut.com/l/_aKiC5aEGAFig
https://dl.doubtnut.com/l/_NM3OWHXULfVw

Answer: C

o Watch Video Solution

54. A siren placed at a railway platform is
emitting sound of frequency 5kHz. A

passenger sitting in a moving train A records


https://dl.doubtnut.com/l/_NM3OWHXULfVw
https://dl.doubtnut.com/l/_zyTaVYS0ebf2

a frequency of 5.5kHz while the train
approaches the siren. During his return
journey in a different train B he records a
frequency of 6.0kHz while approaching the
same siren. the ratio the velocity of train B to

that of train A is

242
A —
252

B.2

Answer: D


https://dl.doubtnut.com/l/_zyTaVYS0ebf2

° Watch Video Solution

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 he can be heard cleary is.

A .4 m

B.5m

C.10 m


https://dl.doubtnut.com/l/_zyTaVYS0ebf2
https://dl.doubtnut.com/l/_9qFazrzHZB2l

D.20 m

Answer: B

° Watch Video Solution

Police Car Motorcycle
- 5 _ Stationary siren
22 m/s v (165 Hz)

56. (176 Hz)

A police car moving at 22m/s, chases a
motorcyclist, the police man sounds his horn
at 176Hz, while both of them move towards a

stationary siren of frequency 165Hz. Calculate


https://dl.doubtnut.com/l/_9qFazrzHZB2l
https://dl.doubtnut.com/l/_DjdHanTDYkAs

the speed of the motorcycle, if it is given that

he does not observes any beat

Answer: C

° Watch Video Solution



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

57. In sport meet the timing of a 200 m
straight dash is recorded at the finish point by
starting an accurate stop watch on hearing
the sound of starting gun firen 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/_r2Rk42rQRG5T

Answer: B

o Watch Video Solution

58. When a source moves away from a

6
stationary observer, the frequency is 7 times

the original frequency. Given: speed of sound
m
= 330; . The speed of the source is

m
A.40—
S

m
B.55—
S

m
C.330—
S


https://dl.doubtnut.com/l/_r2Rk42rQRG5T
https://dl.doubtnut.com/l/_fj0n7V9MiPXx

D. 165—

Answer: B

o Watch Video Solution

59. Length of a string of density p and Young's

1
modulus Y under tension is increased by —

n
times of its original length If the velocity of

transverse and longitudinal vibration of the

string is same, find the value of such velocity.


https://dl.doubtnut.com/l/_fj0n7V9MiPXx
https://dl.doubtnut.com/l/_mZKhCVzLnute

Y

A —
pn

Y

B. —T
pn?2
Y
CA/—
p

Y

D. Y
pn?2
Answer: B

° Watch Video Solution



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

60. Source and observer start moving
simulatneously along x and y-axis respectively.
The speed of source is twice the speed of
observer V. If the ratio of observer frequency
to the frequency of the source is 0.75, find the

velocity of sound.

11
A —=V
V5 °
17

B. —=V,
V5

16
C.—=
V5 "

19
D. =V,

N


https://dl.doubtnut.com/l/_MCKo7nlDE5V2

Answer: C

o Watch Video Solution

/1

2250
2000
1800

61.
A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent


https://dl.doubtnut.com/l/_MCKo7nlDE5V2
https://dl.doubtnut.com/l/_EikLSQWG0Wfa

frequency and time is shown. Find the speed

m

of source, if velocity of sound is 300—
S

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EikLSQWG0Wfa

—» 1(S)

W
o

62.

A source of sound of frequency f; is placed on
the ground. A detector placed at a height is
released from rest on this source. The

observed frequency f(Hz) is plotted against

m
time t(sec) . The speed of sound in air is 300 —.
S

m
Find f; (g = 10;).


https://dl.doubtnut.com/l/_jzBCnQiU0gk6

A.0.5 x 10°Hz

B.2 x 103Hz

C.0.25 x 10°Hz

D. 0.2 x 103Hz

° Watch Video Solution

63. A sound wave of frequency f travels

horizontally to the right. It is reflected from a


https://dl.doubtnut.com/l/_jzBCnQiU0gk6
https://dl.doubtnut.com/l/_L17rfhlWdzFj

large vertical plane surface moving to left with

a speed v. The speed of sound in medium is C

A. The number of wave striking the surface

flic +v))

per second is
C

B.The wavelength of reflected wave is

c(c-v)

flc +v)

C.The frequency of reflected wave is

flc +v)

c-Vv

D.The number of beats heard by a

stationary listener to the left to the


https://dl.doubtnut.com/l/_L17rfhlWdzFj

vf

(c-v)

reflecting surface is

o 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

m

by the man (velocity of sound in air is 320;)

will be equal to


https://dl.doubtnut.com/l/_L17rfhlWdzFj
https://dl.doubtnut.com/l/_JyyZRGk5ufG1

A.6

B.3

C.0

D. 12

Answer: A

° Watch Video Solution

65. The intensity of a sound wave gets reduced

by 20% on passing through a slab. The


https://dl.doubtnut.com/l/_JyyZRGk5ufG1
https://dl.doubtnut.com/l/_VPsl0IAfSxCA

reduction intensity on passage through two

such consecutive slabs

A. 40 %

B. 36 %

C.30 %

D. 50 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_VPsl0IAfSxCA

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
sound is 320 m/s. The number of beats heard
by the person is 1s will be

A2

B.4

C.8

D.10

Answer: D


https://dl.doubtnut.com/l/_KL8ZfLDaHhCK

o Watch Video Solution

67. Two sources A and B are sounding notes of
frequency 680 Hz. A listener moves from Ato 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?


https://dl.doubtnut.com/l/_KL8ZfLDaHhCK
https://dl.doubtnut.com/l/_kbiyQpnn1VEx

D.3.5—

Answer: B

o 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


https://dl.doubtnut.com/l/_kbiyQpnn1VEx
https://dl.doubtnut.com/l/_pJ6wDQM3AXXq

m

sound is 340;. 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

A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pJ6wDQM3AXXq

69. One train is approaching an observer at
rest and another train is receding from him
with the same velocity 4m/s . Both trains blow
whistles of same frequency of 243H, . The
beat frequency in H, as heard by observer is

(speed of sound in air =320m/s)

A.10

B.6

C.4

D. 1


https://dl.doubtnut.com/l/_pJ6wDQM3AXXq
https://dl.doubtnut.com/l/_FhMaB5yyiXGN

Answer: B

o Watch Video Solution

70. Two sound sources are moving in opposite
directions with velocities v, and vz(v1 > vz).
Both are moving away from a stationary
observer. The frequency of both the sources is
900 Hz. What is the value of v - v, so that the

beat frequency observed by the observer is 6

m

Hz? Speed of sound v = 300—. Given that v,
S

andv2< < <,


https://dl.doubtnut.com/l/_FhMaB5yyiXGN
https://dl.doubtnut.com/l/_mPAscFEEaRMc

Answer: B

o Watch Video Solution

71. The frequency changes by 10% as the
source approaches a stationary observer with

constant speed v, What sould be the


https://dl.doubtnut.com/l/_mPAscFEEaRMc
https://dl.doubtnut.com/l/_FCwPob9y4Jk4

percentage change in ferquency as the source
recedes from the observer with the same
speed? Given that v¢ < <v (v speed of sound
in air).

A.14.3 %

B. 20 %

C.16.7 %

D. 10 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FCwPob9y4Jk4

72. Speed of sound wave is v. If a reflector
moves towards a stationary source emitting
waves of frequency f with speed u, the

wavelength of reflected waves will be

Answer: C



https://dl.doubtnut.com/l/_FCwPob9y4Jk4
https://dl.doubtnut.com/l/_DoXSrchhEvkZ

I 0 Watch Video Solution

73. An observer moves towards a stationary

1
source of sound with a speed (g)th of the

speed of sound. The wavelength and
frequency of the source emitted are A and f,
respectively. The apparent frequency and
wavelength recorded by the observer are,

respectively.

A.1.2fand A

B.fand 1.2A


https://dl.doubtnut.com/l/_DoXSrchhEvkZ
https://dl.doubtnut.com/l/_uxjLJ5QzF0kV

C.0.8 and 0.8A

D.1.2fand 1.2A

Answer: A

o Watch Video Solution

74. A source of sound S is moving with a
velocity of 50m/s 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


https://dl.doubtnut.com/l/_uxjLJ5QzF0kV
https://dl.doubtnut.com/l/_3BWOhjm4siJq

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 350m/s

A. 750 Hz

B. 857 Hz

C. 143 Hz

D. 1333 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_3BWOhjm4siJq

Observer 1.5m
Large Distance

A whistle emitting a sound of frequency 440Hz

75.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

A.400.0 Hz to 484.0 Hz


https://dl.doubtnut.com/l/_3BWOhjm4siJq
https://dl.doubtnut.com/l/_Sw49q6CXNPrl

B.403.3 Hz to 480.0 Hz

C.400.0 Hz to 480.0 Hz

D.403.3 Hz to 484.0 Hz

Answer: D

o Watch Video Solution

76. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,

. If v is the speed of sound, obtain an


https://dl.doubtnut.com/l/_Sw49q6CXNPrl
https://dl.doubtnut.com/l/_ZY5qlIfTU5Do

expression for the beat frequency heard by

the motorist.

2vb(v + vm)

C. f
V2 - Vi

2vm (v + Vb)

D. f
vz-vi

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZY5qlIfTU5Do
https://dl.doubtnut.com/l/_VtU1x8kgdpTd

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
towards the platform. If the velocity of sound

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

Answer: A


https://dl.doubtnut.com/l/_VtU1x8kgdpTd

° Watch Video Solution

78. A vehicle , with a horn of frequency n is
moving with a velocity of 30m/s in a direction
perpendicular to the straight line joining the
observer and the vehicle . The observer
perceives the sound to have a frequency
(n + ”1) . If the sound velocity in air is 330m/s

, then

An, = 10n


https://dl.doubtnut.com/l/_VtU1x8kgdpTd
https://dl.doubtnut.com/l/_XJwIpglyuH2P

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_XJwIpglyuH2P
https://dl.doubtnut.com/l/_eH3fKVXfQ7Sx

A. frequency received by A is greater than n

B. frequency received by B is less than n

C.freqgeuency 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

o Watch Video Solution



https://dl.doubtnut.com/l/_eH3fKVXfQ7Sx
https://dl.doubtnut.com/l/_14ooAMvQ8rvl

80. A train is moving with a constant speed

along a circular track. The engine of the train

emits a sound of frequency f. The frequency

heard by the guard at the rear end of the

train.

A.is less than f

B. is greater than f

C.isequaltof

D. may be greater than less than or equal

to f depending on factors like speed of


https://dl.doubtnut.com/l/_14ooAMvQ8rvl

train, length of train and radius of

circular track.

Answer: C

o Watch Video Solution

81. An observer moves towards a stationary
source of sound, with a velocity one-fifth of
the velocity of sound. What is the percentage

increase in the apparent frequency?


https://dl.doubtnut.com/l/_14ooAMvQ8rvl
https://dl.doubtnut.com/l/_5Jh31M1rwYfP

A.5%

B.20 %

C.0%

D. 0.5 %

Answer: B

° Watch Video Solution

82. An increase in intensity level of 1dB implies
an increase in intensity of (given anti

log,,0.1 = 1.2589)


https://dl.doubtnut.com/l/_5Jh31M1rwYfP
https://dl.doubtnut.com/l/_cROjrOh183tx

A.1%

B.3.01 %

C.26 %

D.0.1 %

Answer: C

° Watch Video Solution

8. In expressing sound intensity we take

w

10'12—2 as the reference level. For ordinary
m


https://dl.doubtnut.com/l/_cROjrOh183tx
https://dl.doubtnut.com/l/_QIDqMP1fuDp2

conversation the intensity level is about

w

10'6—2. Expressed in decibel, this is
m

A. 10°
B.6
C.10°

D. 1010

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QIDqMP1fuDp2

84. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 101

B.10°

C.10°

D. 1010

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_FD9Wge17LkPu

%
85. An engine running at speed 10 sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

\%

I 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


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

Answer: A

o Watch Video Solution

86. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

m

speed of sound in air is 320— and source
S

m
moves with speed 20;, the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm


https://dl.doubtnut.com/l/_dDbjUwgdieSS
https://dl.doubtnut.com/l/_Vztv7FoEcBQQ

B. 60 cm

C.64 cm

D. 68 cm

Answer: A

o 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/_Vztv7FoEcBQQ
https://dl.doubtnut.com/l/_hZBqvn4QpNs8

m

velocity of sound is 330;, then the velocity of

the engine is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hZBqvn4QpNs8

4 m s

88.

. . 100 m
A source of sound S is travelling at 3 s

S
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


https://dl.doubtnut.com/l/_aGXxLeY8lqTP

hears a sound of requency v'. The distance of
O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of V' is

m

(velocity of sound is 340—)
S

A. 620 Hz

B. 680 Hz

C.720 Hz

D. 840 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_aGXxLeY8lqTP

89. A source of sound is travelling with a

m

velocity of 30; towards a stationary observer.

If actual frequency of source is 1000 Hz and

m
the wind is blowing with velocity 20; in a
direction at 60°C with the direction of

motion of source, then the apparent

frequency heard by observer is (speed of

m
sound is 340;)

A. 1011 Hz

B. 1000 Hz


https://dl.doubtnut.com/l/_aGXxLeY8lqTP
https://dl.doubtnut.com/l/_NiRMGIWcdodS

C. 1094 Hz

D. 1086 Hz

Answer: C

o Watch Video Solution

90. A source of sound emits 200nW power
which is uniformly distributed over a sphere of
radius 10 m. What is the loudness of sound on

the surface of the sphere?


https://dl.doubtnut.com/l/_NiRMGIWcdodS
https://dl.doubtnut.com/l/_lQ3BbXbFhGMN

A.70dB

B.107 dB

C.80dB

D. 117 dB

Answer: D

o Watch Video Solution

91. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds


https://dl.doubtnut.com/l/_lQ3BbXbFhGMN
https://dl.doubtnut.com/l/_sR5oZYiQ3FXD

km km
of 727 and 367. If second car blows horn

of frequency 280 Hz, then the frequency of
horn heard by the driver of first car when the

line joining the cars makes angle of 45 ° C with

m

the roads, will be (velocity of sound is 330;)

A. 321 Hz
B. 298 Hz
C.289 Hz

D. 280 Hz

Answer: B

| |


https://dl.doubtnut.com/l/_sR5oZYiQ3FXD

| & Watch Video Solution

+— Wall

92.

A tuning fork of frequency 380 Hz is moving

m

towards a wall with a velocity of 4— Then the
S

number of beats heard by a stationary listener

between direct and reflected sound will be

m

(velocity of sound in air is 340—)
S


https://dl.doubtnut.com/l/_sR5oZYiQ3FXD
https://dl.doubtnut.com/l/_sFZ8epWQcwzw

A.O

B.5

C.7

D.10

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sFZ8epWQcwzw

Wall

Observer

93.

A sound wave of frequency n travels
horizontally to the right with speed with
speed c. It is reflected 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/_SHbDe1Zf5ZzW

n(c +v)

Answer: D

o Watch Video Solution

94. A boy is walking away from a well at a
speed of 1.0m/s in a direction at right angles
to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is


https://dl.doubtnut.com/l/_SHbDe1Zf5ZzW
https://dl.doubtnut.com/l/_vTA0tiYLxrOE

walking hears 4.0 beats per second. If the

speed of sound is 340m/s , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C. 840 Hz

D. 1000 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vTA0tiYLxrOE
https://dl.doubtnut.com/l/_CMeiUSEQJnnU

95. A source emitting a sound of frequency v 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.
vf?
" 2vf-a
2vf2
" 2vf+a

2vf2
"3vf-a

A

C


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

2vf?
" 2vf-a

D

Answer: D

o Watch Video Solution

96. Due to a point isotropic sonic source,

loudness at a point is L = 60dB If density of air

15\ kg
is p = | == |—= and velocity of sound in air is
11 | m3

m

v = 33—, the pressure oscillation amplitude at
S

w

the point of observation is [IO =10"1*—]
m


https://dl.doubtnut.com/l/_CMeiUSEQJnnU
https://dl.doubtnut.com/l/_T0ig7sqg9u3P

Answer: B

o Watch Video Solution

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

the horn is honked as the car moves with a


https://dl.doubtnut.com/l/_T0ig7sqg9u3P
https://dl.doubtnut.com/l/_w9EMdogkoXIQ

m

speed ug = 34; through still air towards a

stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

m
sound is 340;]

A.0.765 m
B.0.850 m
C.0935m

D.0425 m

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_w9EMdogkoXIQ

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.SL = - blogr?
B.SL = a - b(logr)?

C.SL = a - blogr

a->b

r2

D.SL =


https://dl.doubtnut.com/l/_w9EMdogkoXIQ
https://dl.doubtnut.com/l/_D4VY1qTydkKG

Answer: C

o 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. e2

B. 107

C. 30

D. 102


https://dl.doubtnut.com/l/_D4VY1qTydkKG
https://dl.doubtnut.com/l/_zED5Te2bUn2F

Answer: B

o Watch Video Solution

100. A motorcycle starts from rest and

m

accelerates along a straight line at 2.2—. The

52

m

speed of sound is 330—. A siren at the
S

starting point remains stationary. When the

driver hears the frequency of the siren at

90 % of when motorcycle is stationary, the

distance travelled by the motorcyclist is


https://dl.doubtnut.com/l/_zED5Te2bUn2F
https://dl.doubtnut.com/l/_9GsDvgB4Os51

A.123.75m

B.247.5m

C.495m

D.990 m

Answer: B

° Watch Video Solution

101. The difference in the speeds of sound in

air at -5°C, 60 cm pressure of mercury and


https://dl.doubtnut.com/l/_9GsDvgB4Os51
https://dl.doubtnut.com/l/_Q6ZsFsevYOq6

30 °C, 75 cm pressure of mercury is (velocity

m

of sound in airat 0 ° Cis 332 —)
S

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Q6ZsFsevYOq6

102.

A train is moving in an elliptical orbit in

m

anticlockwise sense with a speed of 110—.
S

Guard is also moving in the given direction

with same speed as that of train. The ratio of

4
the length of major and minor axes is 3 Driver

blows a whistle of 1900 Hz at P, which is


https://dl.doubtnut.com/l/_b1gMexMNdxMu

received by guard at S. The frequency received

m
by guard is (velocity of sound v = 330;)

A. 1900 Hz
B. 1800 Hz
C. 2000 Hz

D. 1500 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_b1gMexMNdxMu

103.
A stationary observer receives a sound from a

sound of freqeuency v, moving with a

m
constant velocity v¢=30— The apparent
S

frequency varies with time as shown in figure.

m
Velocity of sound v = 300;. Then which of the

following is incorrect?


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

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/_vDepxcylLqpz

o Watch Video Solution

104. The sound from a very high burst of
fireworks takes 5 s to arrive at the observer.
The burst occurs 1662 m above the observer
and travels vertically through two stratifier
layers of air, the top one of thickness d; at
0°C and the bottom one of thickness d, at

20 ° C. Then (assume velocity of sound at 0 ° C

m
is 330—)
S

A.d, = 342m


https://dl.doubtnut.com/l/_vDepxcylLqpz
https://dl.doubtnut.com/l/_eoVHaDepYh5A

B.d, = 1320m

C. d1 = 1485m
D. d2 = 342m
Answer: A

o Watch Video Solution

105. A car emitting sound of frequency 500 Hz

m

speeds towards a fixed wall at 4—. An observer
S

in the car hears both the source frequency as

well as the frequency of sound reflected from


https://dl.doubtnut.com/l/_eoVHaDepYh5A
https://dl.doubtnut.com/l/_3TcP96d110Fy

the wall. If he hears 10 beats per second
between the two sounds, the velocity of sound

in air will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3TcP96d110Fy
https://dl.doubtnut.com/l/_LWuX9DhGFNDv

106.
In the figure shown, a source of sound of

frequency 510 Hz moves with constant velocity

m

vg = 20— in the direction shown. The wind is
S

m
blowing at a constant velocity vy, =20—

S
towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency


https://dl.doubtnut.com/l/_LWuX9DhGFNDv

detected by the observer is equal to (speed of

m

sound relative to air is 330—)
S

A. 510 Hz

B. 500 Hz

C.525 Hz

D. 550 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LWuX9DhGFNDv

107.

A wall is moving with velocity u and a source

of sound moves with velocity g in the same
direction as shown in the figure. Assuming
that the sound travels with velocity 10u, the
ratio of incident sound wavelength on the wall
to the reflected sound wavelength by the wall

is equal to


https://dl.doubtnut.com/l/_p5qSTmTbYajy

A.9:11

B.11:9

C.4:5

D.5:4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_p5qSTmTbYajy
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108.

For a sound wave travelling towards +x
direction, sinusoidal longitudinal
displacement ¢ at a certain time is given as a

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

N
B=5><105—2, the variation of pressure
m

excess will be



https://dl.doubtnut.com/l/_Z30Zq29FJwUA

Answer: A

0 Watch Video Solution

109. If the source is moving towards right,

wavefront of sound waves get modifies to


https://dl.doubtnut.com/l/_Z30Zq29FJwUA
https://dl.doubtnut.com/l/_PqMT4VUEJFbC

D. none of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PqMT4VUEJFbC
https://dl.doubtnut.com/l/_YmoDG6Rrlyad

110. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D
approaches S and S is stationary

(ii) f,, if S approaches S and S is stationary

(i) f5,if both S and D and D is stationary
Speed

In all three cases, relative velocity of S wrt D is

the same. For this situation which is incorrect?

Afi %=1 %3

B.f; <1


https://dl.doubtnut.com/l/_YmoDG6Rrlyad

C.f<fp

D.fy <f3<f,

Answer: B

o Watch Video Solution

111. When source and detector are stationary
but the wind is blowing at speed vy, the
apparent wavelength A" on the wind side is
related to actual wavelength A by [take speed

of sound is air as V]


https://dl.doubtnut.com/l/_YmoDG6Rrlyad
https://dl.doubtnut.com/l/_bANUrgiVYmt3

A X

B. A’

C.A

D. X

Answer:

C

o Watch Video Solution



https://dl.doubtnut.com/l/_bANUrgiVYmt3
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12.
Figure. Represents the displacement y versus
distance x along the direction of propagation
of a longitudinal wave. The pressure is

maximum at position marked

A P

B.Q

C.R


https://dl.doubtnut.com/l/_XG9c9U7QA7fa

D.S

Answer: C

o Watch Video Solution

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 reflected from the wall. Assuming speed

m
of sound to be 340;, the speed of approach

of car towards the wall is


https://dl.doubtnut.com/l/_XG9c9U7QA7fa
https://dl.doubtnut.com/l/_2jRZ9oKW4pBj

Answer: C

o Watch Video Solution

114. The difference between the apparent
frequency of a sound of soun as perceived by

an observer during its approach and recession


https://dl.doubtnut.com/l/_2jRZ9oKW4pBj
https://dl.doubtnut.com/l/_04V8BDsPifQf

is 2% of the natural frequency of the source.
If the velocity of sound in air is 300m/s, the
velocity of the source is (It is given that

velocity of source 'ltlt velocity of sound )

A.1.5—

D.12—

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_04V8BDsPifQf

115. The frequency of a radar is 780 MHz. After
getting reflected from an approaching
aeroplane, the apparent frequency is more
than the actual frequency by 2.6 kHz. The

aeroplane has a speed of

km

A 2—
S

km

B.1—
S

km

C.0.5—
S

km

D.0.25—
S


https://dl.doubtnut.com/l/_04V8BDsPifQf
https://dl.doubtnut.com/l/_xemBjvyMy6gA

Answer: B

° Watch Video Solution

116. A train moves towards a stationary
observer with speed 34m/s. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17m/s, the frequency registered is f,. If the
speed of sound of 340m/s, then the ratio f,/f,

IS


https://dl.doubtnut.com/l/_xemBjvyMy6gA
https://dl.doubtnut.com/l/_dLHn62zRZ0NU

Answer: C

o Watch Video Solution

117. A siren placed at a railway platform is
emitting sound of frequency 5kHz. A

passenger sitting in a moving train A records


https://dl.doubtnut.com/l/_dLHn62zRZ0NU
https://dl.doubtnut.com/l/_XXW4Mfmm1jlZ

a frequency of 5.5kHz while the train
approaches the siren. During his return
journey in a different train B he records a
frequency of 6.0kHz while approaching the
same siren. the ratio the velocity of train B to

that of train A is

242
A —
252

B.2

Answer: D


https://dl.doubtnut.com/l/_XXW4Mfmm1jlZ

° Watch Video Solution

118. 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 he can be heard cleary is.

A .4 m

B.5m

C.10 m


https://dl.doubtnut.com/l/_XXW4Mfmm1jlZ
https://dl.doubtnut.com/l/_TRHZUOyEgCvK

D.20 m

Answer: B

° Watch Video Solution

Police Car Motorcycle

- 5 _ Stationary siren
22 m/s v (165 Hz)

119. (176 HZ)

A police car moving at 22m/s, chases a
motorcyclist, the police man sounds his horn
at 176Hz, while both of them move towards a

stationary siren of frequency 165Hz. Calculate


https://dl.doubtnut.com/l/_TRHZUOyEgCvK
https://dl.doubtnut.com/l/_t2Y56xLMRZIJ

the speed of the motorcycle, if it is given that

he does not observes any beat

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_t2Y56xLMRZIJ

120. In sport meet the timing of a 200 m
straight dash is recorded at the finish point by
starting an accurate stop watch on hearing
the sound of starting gun firen 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/_JU4cSje6MLEs

Answer: B

o Watch Video Solution

121. When a source moves away from a

6
stationary observer, the frequency is 7 times

the original frequency. Given: speed of sound
m
= 330§ . The speed of the source is

m
A.40—
S

m
B.55—
S

m
C.330—
S


https://dl.doubtnut.com/l/_JU4cSje6MLEs
https://dl.doubtnut.com/l/_IDoBDir22PtV

D. 165—

Answer: B

o Watch Video Solution

122. Length of a string of density p and

Young's modulus Y under tension is increased

1
by - times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, find the value of such velocity.


https://dl.doubtnut.com/l/_IDoBDir22PtV
https://dl.doubtnut.com/l/_Tp64NgtRr1Cp

A\ —
pn
Y

B. —
p2
Y

C\/—
p
Y

D. Y
pn?2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Tp64NgtRr1Cp

123. Source and observer start moving
simulatneously along x and y-axis respectively.
The speed of source is twice the speed of
observer V. If the ratio of observer frequency
to the frequency of the source is 0.75, find the

velocity of sound.

11
A\/g
17
B. \/gVO
16
C. \/gv
19
D. —=V,

N


https://dl.doubtnut.com/l/_LIpfZks0lUO4

Answer: C

o Watch Video Solution

fA

2250
2000
1800

124.
A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent


https://dl.doubtnut.com/l/_LIpfZks0lUO4
https://dl.doubtnut.com/l/_qiUEX8Tqc0vJ

frequency and time is shown. Find the speed

m

of source, if velocity of sound is 300—
S

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qiUEX8Tqc0vJ

» 1(S)

W
o

125.
A source of sound of frequency f; is placed on
the ground. A detector placed at a height is
released from rest on this source. The

observed frequency f(Hz) is plotted against

m
time t(sec) . The speed of sound in air is 300 —.
S

m
Find f; (g = 10;).


https://dl.doubtnut.com/l/_jmZ5N4Wyj38d

A.0.5 x 10°Hz

B.2 x 10°Hz

C.0.25 x 10°Hz

D. 0.2 x 103Hz

° Watch Video Solution

126. A sound wave of frequency f travels

horizontally to the right. It is reflected from a


https://dl.doubtnut.com/l/_jmZ5N4Wyj38d
https://dl.doubtnut.com/l/_bkTB2GuzyM8n

large vertical plane surface moving to left with

a speed v. The speed of sound in medium is C

A. The number of wave striking the surface

flic +v))

per second is
C

B.The wavelength of reflected wave is

c(c-v)

flc +v)

C.The frequency of reflected wave is

flc +v)

c-V

D.The number of beats heard by a

stationary listener to the left to the


https://dl.doubtnut.com/l/_bkTB2GuzyM8n

vf

(c-v)

reflecting surface is

o 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

m

by the man (velocity of sound in air is 3202)

will be equal to


https://dl.doubtnut.com/l/_bkTB2GuzyM8n
https://dl.doubtnut.com/l/_zJAKNWNHg3aI

A.6

B.3

C.0

D. 12

Answer: A

° Watch Video Solution

128. The intensity of a sound wave gets

reduced by 20 % on passing through a slab.


https://dl.doubtnut.com/l/_zJAKNWNHg3aI
https://dl.doubtnut.com/l/_WZDCR6CwPF6E

The reduction intensity on passage through

two such consecutive slabs

A. 40 %

B. 36 %

C.30 %

D. 50 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WZDCR6CwPF6E

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
sound is 320 m/s. The number of beats heard
by the person is 1s will be

A 2

B.4

C.8

D.10

Answer: D


https://dl.doubtnut.com/l/_M9hdJmqqRyNJ

° Watch Video Solution

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?


https://dl.doubtnut.com/l/_M9hdJmqqRyNJ
https://dl.doubtnut.com/l/_mX1x7hIIlR9n

D.3.5—

Answer: B

o 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


https://dl.doubtnut.com/l/_mX1x7hIIlR9n
https://dl.doubtnut.com/l/_zdmfBvuUktkD

m

sound is 340;. 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

A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

° Watch Video Solution



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

132. One train is approaching an observer at
rest and another train is receding from him
with the same velocity 4m/s . Both trains blow
whistles of same frequency of 243H, . The
beat frequency in H, as heard by observer is

(speed of sound in air =320m/s)

A.10

B.6

C.4

D. 1


https://dl.doubtnut.com/l/_zdmfBvuUktkD
https://dl.doubtnut.com/l/_wn0gWwVmC38U

Answer: B

° Watch Video Solution

133. Two sound sources are moving in
opposite directions with velocities v, and
vz(v1 >v2). Both are moving away from a
stationary observer. The frequency of both the
sources is 900 Hz. What is the value of v, - v,

so that the beat frequency observed by the

m

observer is 6 Hz? Speed of sound v = 300;.

Given that vy and vy < < <.


https://dl.doubtnut.com/l/_wn0gWwVmC38U
https://dl.doubtnut.com/l/_RadPw2AD0zok

Answer: B

o Watch Video Solution

134. The frequency changes by 10% as the
source approaches a stationary observer with

constant speed v,, What sould be the


https://dl.doubtnut.com/l/_RadPw2AD0zok
https://dl.doubtnut.com/l/_XDlNw7ZtwBiU

percentage change in ferquency as the source
recedes from the observer with the same
speed? Given that v¢ < <v (v speed of sound
in air).

A.14.3 %

B. 20 %

C.16.7 %

D. 10 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XDlNw7ZtwBiU

135. Speed of sound wave is v. If a reflector
moves towards a stationary source emitting
waves of frequency f with speed u, the

wavelength of reflected waves will be

Answer: C



https://dl.doubtnut.com/l/_XDlNw7ZtwBiU
https://dl.doubtnut.com/l/_GvaibM2wTMZr

I 0 Watch Video Solution

136. An observer moves towards a stationary

1
source of sound with a speed (g)th of the

speed of sound. The wavelength and
frequency of the source emitted are A and f,
respectively. The apparent frequency and
wavelength recorded by the observer are,

respectively.

A.1.2fand A

B.fand 1.2A


https://dl.doubtnut.com/l/_GvaibM2wTMZr
https://dl.doubtnut.com/l/_JFdI9otdYs8H

C.0.8 and 0.8A

D.1.2fand 1.2A

Answer: A

o Watch Video Solution

137. A source of sound S is moving with a
velocity of 50m/s 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


https://dl.doubtnut.com/l/_JFdI9otdYs8H
https://dl.doubtnut.com/l/_yejbEFimo3pi

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 350m/s

A. 750 Hz

B. 857 Hz

C. 143 Hz

D. 1333 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yejbEFimo3pi

——

Observer 1.5m
Large Distance

A whistle emitting a sound of frequency 440Hz

138.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

A. 400.0 Hz to 484.0 Hz


https://dl.doubtnut.com/l/_yejbEFimo3pi
https://dl.doubtnut.com/l/_EXwPCM50ir2H

B.403.3 Hz to 480.0 Hz

C.400.0 Hz to 480.0 Hz

D.403.3 Hz to 484.0 Hz

Answer: D

o Watch Video Solution

139. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,

. If v is the speed of sound, obtain an


https://dl.doubtnut.com/l/_EXwPCM50ir2H
https://dl.doubtnut.com/l/_2JIxec5Z4ofK

expression for the beat frequency heard by

the motorist.

2vb(v + vm)

C. f
V2 - V12)

2vm (v + Vb)

D. f
vz-vi

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2JIxec5Z4ofK
https://dl.doubtnut.com/l/_dawN1Qv6oRbB

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
towards the platform. If the velocity of sound

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

Answer: A


https://dl.doubtnut.com/l/_dawN1Qv6oRbB

° Watch Video Solution

141. A vehicle , with a horn of frequency n is
moving with a velocity of 30m/s in a direction
prependicular to the straight line joining the
observer and the vehicle . The observer
perceives the sound to have a grequency
(n + ”1) . If the sound velocity in air is 330m/s

, then

An, = 10n


https://dl.doubtnut.com/l/_dawN1Qv6oRbB
https://dl.doubtnut.com/l/_39LzEyUu6LOv

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_39LzEyUu6LOv
https://dl.doubtnut.com/l/_R33GrlFEFHYn

A. frequency received by A is greater than n

B. frequency received by B is less than n

C.freqgeuency 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

o Watch Video Solution



https://dl.doubtnut.com/l/_R33GrlFEFHYn
https://dl.doubtnut.com/l/_P7zPgn6WVjJQ

143. A train is moving with a constant speed
along a circular track. The engine of the train
emits a sound of frequency f. The frequency
heard by the guard at the rear end of the
train.

A.is less than f

B. is greater than f

C.isequaltof

D. may be greater than less than or equal

to f depending on factors like speed of


https://dl.doubtnut.com/l/_P7zPgn6WVjJQ

train, length of train and radius of

circular track.

Answer: C

o Watch Video Solution

144. An observer moves towards a stationary
source of sound, with a velocity one-fifth of
the velocity of sound. What is the percentage

increase in the apparent frequency?


https://dl.doubtnut.com/l/_P7zPgn6WVjJQ
https://dl.doubtnut.com/l/_dGgRE8Q9p9KD

A.5%

B.20 %

C.0%

D. 0.5 %

Answer: B

o Watch Video Solution

145. An increase in intensity level of 1 dB
implies an increase in intensity of (given anti

log,,0.1 = 1.2589)


https://dl.doubtnut.com/l/_dGgRE8Q9p9KD
https://dl.doubtnut.com/l/_XwMUsX3FBIeE

A.1%

B.3.01 %

C.26 %

D.0.1 %

Answer: C

° Watch Video Solution

146. In expressing sound intensity we take

w

10'12—2 as the reference level. For ordinary
m


https://dl.doubtnut.com/l/_XwMUsX3FBIeE
https://dl.doubtnut.com/l/_EKg9dwPie3TO

conversation the intensity level is about

w

10'6—2. Expressed in decibel, this is
m

A. 10°
B.6
C.10°

D. 1010

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EKg9dwPie3TO

147. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 101

B.10°

C.10°

D. 1010

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_uk7b0eg49bdz

%
148. An engine running at speed 10 sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

\%

I 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


https://dl.doubtnut.com/l/_86K4bz5PJnUJ

Answer: A

o Watch Video Solution

149. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

m

speed of sound in air is 320— and source
S

m
moves with speed 20;, the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm


https://dl.doubtnut.com/l/_86K4bz5PJnUJ
https://dl.doubtnut.com/l/_Yvivw1MFoqNX

B. 60 cm

C.64 cm

D. 68 cm

Answer: A

o 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/_Yvivw1MFoqNX
https://dl.doubtnut.com/l/_L8gA2faFCiHu

m

velocity of sound is 330;, then the velocity of

the engine is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_L8gA2faFCiHu

4 m ”

151.

. . 100 m
A source of sound S is travelling at 3 s

S
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


https://dl.doubtnut.com/l/_IZeZ9yn9JegH

hears a sound of requency v'. The distance of
O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of V' is

m

(velocity of sound is 340;)

A. 620 Hz

B. 680 Hz

C.720 Hz

D. 840 Hz

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IZeZ9yn9JegH

152. A source of sound is travelling with a

m
velocity of 30; towards a stationary observer.

If actual frequency of source is 1000 Hz and

m
the wind is blowing with velocity 20— in a
S

direction at 60°C with the direction of
motion of source, then the apparent

frequency heard by observer is (speed of

m
sound is 340;)

A. 1011 Hz

B. 1000 Hz


https://dl.doubtnut.com/l/_IZeZ9yn9JegH
https://dl.doubtnut.com/l/_FLa5sKrY9nZr

C.1094 Hz

D. 1086 Hz

Answer: C

o Watch Video Solution

153. A source of sound emits 200tW power
which is uniformly distributed over a sphere of
radius 10 m. What is the loudness of sound on

the surface of the sphere?


https://dl.doubtnut.com/l/_FLa5sKrY9nZr
https://dl.doubtnut.com/l/_IIJonlu3wnOK

A.70dB

B.107 dB

C.80dB

D. 117 dB

Answer: D

o Watch Video Solution

154. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds


https://dl.doubtnut.com/l/_IIJonlu3wnOK
https://dl.doubtnut.com/l/_CrOMdbm9IZRD

km km
of 727 and 367. If second car blows horn

of frequency 280 Hz, then the frequency of
horn heard by the driver of first car when the

line joining the cars makes angle of 45 ° C with

m

the roads, will be (velocity of sound is 330;)

A.321 Hz
B. 298 Hz
C.289 Hz

D. 280 Hz

Answer: B

| |


https://dl.doubtnut.com/l/_CrOMdbm9IZRD

I & Watch Video Solution I

— Wall

155.

A tuning fork of frequency 380 Hz is moving

m

towards a wall with a velocity of 4— Then the
S

number of beats heard by a stationary listener

between direct and reflected sound will be

m

(velocity of sound in air is 340;)


https://dl.doubtnut.com/l/_CrOMdbm9IZRD
https://dl.doubtnut.com/l/_4i8UD3H8izJZ

A.O

B.5

C.7

D.10

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4i8UD3H8izJZ

Wall

Observer

156.

A sound wave of frequency n travels
horizontally to the right with speed with
speed c. It is reflected 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/_tEGRgZvnOrUF

n(c +v)

Answer: D

o Watch Video Solution

157. A boy is walking away from a well at a
speed of 1.0m/s in a direction at right angles
to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is


https://dl.doubtnut.com/l/_tEGRgZvnOrUF
https://dl.doubtnut.com/l/_WIHd38zcuW8i

walking hears 4.0 beats per second. If the

speed of sound is 340m/s , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C.840 Hz

D. 1000 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WIHd38zcuW8i
https://dl.doubtnut.com/l/_NFge0nakkbdM

158. A source emitting a sound of frequency v
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.
vf?
" 2vf-a
2vf2
"2vf+a

2vf2
"3vf-a

A

C


https://dl.doubtnut.com/l/_NFge0nakkbdM

2vf?
" 2vf-a

D

Answer: D

o Watch Video Solution

159. Due to a point isotropic sonic source,

loudness at a point is L = 60dB If density of air

. 15 kg . —
is p = | == |—= and velocity of sound in air is
11 | m3
m . . .
v = 33—, the pressure oscillation amplitude at

S

w

the point of observation is [IO = 10'12—2]
m


https://dl.doubtnut.com/l/_NFge0nakkbdM
https://dl.doubtnut.com/l/_w5KyXdhOIdBm

Answer: B

o Watch Video Solution

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

the horn is honked as the car moves with a


https://dl.doubtnut.com/l/_w5KyXdhOIdBm
https://dl.doubtnut.com/l/_7SpbzgOt6QaN

m

speed ug = 34; through still air towards a

stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

m
sound is 340;]

A.0.765m
B.0.850 m
C.0.935m

D.0425m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7SpbzgOt6QaN

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.SL = - blogr®

B.SL = a - b(logr)?

C.SL = a - blogr

a->b

r2

D.SL =


https://dl.doubtnut.com/l/_7SpbzgOt6QaN
https://dl.doubtnut.com/l/_drs8hUNxRKH3

Answer: C

o 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. e2

B.10°

C. 30

D. 102


https://dl.doubtnut.com/l/_drs8hUNxRKH3
https://dl.doubtnut.com/l/_x7IJTcykk1M6

Answer: B

o Watch Video Solution

163. A motorcycle starts from rest and

m

accelerates along a straight line at 2.2—. The

52

m

speed of sound is 330—. A siren at the
S

starting point remains stationary. When the

driver hears the frequency of the siren at

90 % of when motorcycle is stationary, the

distance travelled by the motorcyclist is


https://dl.doubtnut.com/l/_x7IJTcykk1M6
https://dl.doubtnut.com/l/_4SffsQMfbn4d

A.123.75m

B.2475m

C.495m

D.990 m

Answer: B

o Watch Video Solution

164. The difference in the speeds of sound in

air at -5°C, 60 cm pressure of mercury and


https://dl.doubtnut.com/l/_4SffsQMfbn4d
https://dl.doubtnut.com/l/_FJDLHdx8vUKK

30 °C, 75 cm pressure of mercury is (velocity

m

of sound in airat 0 ° C is 332 ;)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_FJDLHdx8vUKK

165.

A train is moving in an elliptical orbit in

m

anticlockwise sense with a speed of 110—.
S

Guard is also moving in the given direction

with same speed as that of train. The ratio of

4
the length of major and minor axes is 3 Driver

blows a whistle of 1900 Hz at P, which is


https://dl.doubtnut.com/l/_X2CzMtHx5Tg6

received by guard at S. The frequency received

m
by guard is (velocity of sound v = 330;)

A. 1900 Hz
B. 1800 Hz
C. 2000 Hz

D. 1500 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_X2CzMtHx5Tg6

166.
A stationary observer receives a sound from a

sound of freqeuency v, moving with a

m
constant velocity v¢=30— The apparent
S

frequency varies with time as shown in figure.

m
Velocity of sound v = 300—. Then which of the
S

following is incorrect?


https://dl.doubtnut.com/l/_ssUU8NVkWRrO

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/_ssUU8NVkWRrO

o Watch Video Solution

167. The sound from a very high burst of
fireworks takes 5 s to arrive at the observer.
The burst occurs 1662 m above the observer
and travels vertically through two stratifier
layers of air, the top one of thickness d; at
0°C and the bottom one of thickness d, at

20 ° C. Then (assume velocity of sound at 0 ° C

m
is 330—)
S

A.d, = 342m


https://dl.doubtnut.com/l/_ssUU8NVkWRrO
https://dl.doubtnut.com/l/_pnbpbYcAlEAQ

B.d, = 1320m

C. d1 = 1485m
D. d2 = 342m
Answer: A

o Watch Video Solution

168. A car emitting sound of frequency 500 Hz

m

speeds towards a fixed wall at 4—. An observer
S

in the car hears both the source frequency as

well as the frequency of sound reflected from


https://dl.doubtnut.com/l/_pnbpbYcAlEAQ
https://dl.doubtnut.com/l/_8YT1asIuPRQF

the wall. If he hears 10 beats per second
between the two sounds, the velocity of sound

in air will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8YT1asIuPRQF
https://dl.doubtnut.com/l/_tkAwxHEPsD0T

169.
In the figure shown, a source of sound of

frequency 510 Hz moves with constant velocity

m

vg = 20— in the direction shown. The wind is
S

m
blowing at a constant velocity vy, =20—

S
towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency


https://dl.doubtnut.com/l/_tkAwxHEPsD0T

detected by the observer is equal to (speed of

m

sound relative to air is 330—)
S

A. 510 Hz

B. 500 Hz

C.525 Hz

D. 550 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tkAwxHEPsD0T

170.

A wall is moving with velocity u and a source

of sound moves with velocity g in the same
direction as shown in the figure. Assuming
that the sound travels with velocity 10u, the
ratio of incident sound wavelength on the wall
to the reflected sound wavelength by the wall

is equal to


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

A.9:11

B.11:9

C.4:5

D.5:4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MQEICtJxfcUz
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171.

For a sound wave travelling towards +x
direction, sinusoidal longitudinal
displacement ¢ at a certain time is given as a

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

N
B=5><105—2, the variation of pressure
m

excess will be



https://dl.doubtnut.com/l/_2dEaHNm0Ty3J

Answer: A

o Watch Video Solution

172. If the source is moving towards right,

wavefront of sound waves get modifies to


https://dl.doubtnut.com/l/_2dEaHNm0Ty3J
https://dl.doubtnut.com/l/_lNl4CicYC4nc

D. none of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_lNl4CicYC4nc
https://dl.doubtnut.com/l/_7fmtIlkS0aAZ

173. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D
approaches S and S is stationary

(ii) f,, if S approaches S and S is stationary

(i) f,if both S and D and D is stationary
Speed

In all three cases, relative velocity of S wrt D is

the same. For this situation which is incorrect?

Afi % #f3

B.f1 </


https://dl.doubtnut.com/l/_7fmtIlkS0aAZ

C.fz<fp

D.fy <f3<f,

Answer: B

o Watch Video Solution

174. When source and detector are stationary
but the wind is blowing at speed vy, the
apparent wavelength A" on the wind side is
related to actual wavelength A by [take speed

of sound is air as V]


https://dl.doubtnut.com/l/_7fmtIlkS0aAZ
https://dl.doubtnut.com/l/_JxeEi0iMCorS

A X

B. A’

C.A

D. X

Answer:

C

o Watch Video Solution



https://dl.doubtnut.com/l/_JxeEi0iMCorS

175.
Figure. Represents the displacement y versus
distance x along the direction of propagation
of a longitudinal wave. The pressure is

maximum at position marked

A P

B.Q

C.R


https://dl.doubtnut.com/l/_u11TjINeqJsp

D.S

Answer: C

o Watch Video Solution

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 reflected from the wall. Assuming speed

m
of sound to be 340;, the speed of approach

of car towards the wall is


https://dl.doubtnut.com/l/_u11TjINeqJsp
https://dl.doubtnut.com/l/_iXwJiAkqByee

Answer: C

o Watch Video Solution

177. The difference between the apparent
frequency of a sound of soun as perceived by

an observer during its approach and recession


https://dl.doubtnut.com/l/_iXwJiAkqByee
https://dl.doubtnut.com/l/_tSqDuAGs7t2f

is 2% of the natural frequency of the source.
If the velocity of sound in air is 300m/s, the
velocity of the source is (It is given that

velocity of source 'ltlt velocity of sound )

A.1.5—

D.12—

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tSqDuAGs7t2f

178. The frequency of a radar is 780 MHz. After
getting reflected from an approaching
aeroplane, the apparent frequency is more
than the actual frequency by 2.6 kHz. The

aeroplane has a speed of

km

A 2—
S

km

B.1—
S

km

C.0.5—
S

km

D.0.25—
S


https://dl.doubtnut.com/l/_tSqDuAGs7t2f
https://dl.doubtnut.com/l/_NYGMtueFvHhI

Answer: B

° Watch Video Solution

179. A train moves towards a stationary
observer with speed 34m/s. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17m/s, the frequency registered is f,. If the
speed of sound of 340m/s, then the ratio f,/f,

IS


https://dl.doubtnut.com/l/_NYGMtueFvHhI
https://dl.doubtnut.com/l/_5xzF5H79eDs2

Answer: C

o Watch Video Solution

180. A siren placed at a railway platform is
emitting sound of frequency 5kHz. A

passenger sitting in a moving train A records


https://dl.doubtnut.com/l/_5xzF5H79eDs2
https://dl.doubtnut.com/l/_370FXAn6l20E

a frequency of 5.5kHz while the train
approaches the siren. During his return
journey in a different train B he records a
frequency of 6.0kHz while approaching the
same siren. the ratio the velocity of train B to

that of train A is

242
A —
252

B.2

Answer: D


https://dl.doubtnut.com/l/_370FXAn6l20E

° Watch Video Solution

181. 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 he can be heard cleary is.

A .4 m

B.5m

C.10 m


https://dl.doubtnut.com/l/_370FXAn6l20E
https://dl.doubtnut.com/l/_wZd4KxijJjTO

D.20 m

Answer: B

° Watch Video Solution

Police Car Motorcycle

—_— Stationary siren
22 m/s v (165 Hz)

182, (176

A police car moving at 22m/s, chases a
motorcyclist, the police man sounds his horn
at 176Hz, while both of them move towards a

stationary siren of frequency 165Hz. Calculate


https://dl.doubtnut.com/l/_wZd4KxijJjTO
https://dl.doubtnut.com/l/_Q5EfU8kTzC26

the speed of the motorcycle, if it is given that

he does not observes any beat

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Q5EfU8kTzC26

183. In sport meet the timing of a 200 m
straight dash is recorded at the finish point by
starting an accurate stop watch on hearing
the sound of starting gun firen 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/_lkkZ9EnKJlKe

Answer: B

o Watch Video Solution

184. When a source moves away from a

6
stationary observer, the frequency is 7 times

the original frequency. Given: speed of sound
m
= 330§ . The speed of the source is

m
A.40—
S

m
B.55—
S

m
C.330—
S


https://dl.doubtnut.com/l/_lkkZ9EnKJlKe
https://dl.doubtnut.com/l/_zZ6I1A4KQKGe

D. 165—

Answer: B

o Watch Video Solution

185. Length of a string of density p and

Young's modulus Y under tension is increased

1
by - times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, find the value of such velocity.


https://dl.doubtnut.com/l/_zZ6I1A4KQKGe
https://dl.doubtnut.com/l/_uX6CaFgl4LJo

A\ —
pn
Y

B. T
p2
Y

C\/—
p
Y

D. Y
pn?2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_uX6CaFgl4LJo

186. Source and observer start moving
simulatneously along x and y-axis respectively.
The speed of source is twice the speed of
observer V. If the ratio of observer frequency
to the frequency of the source is 0.75, find the

velocity of sound.

11
A\/g
17
B. \/gVO
16
C. \/gv
19
D. —=V,

N


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

Answer: C

o Watch Video Solution

rt

2250
2000
1800

187.
A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent


https://dl.doubtnut.com/l/_bjaJpBjixeCE
https://dl.doubtnut.com/l/_ZNhiEMIsBzgf

frequency and time is shown. Find the speed

m

of source, if velocity of sound is 300—
S

Answer: B

o Watch Video Solution



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

—» 1(S)

W
O

188.
A source of sound of frequency f; is placed on
the ground. A detector placed at a height is
released from rest on this source. The

observed frequency f(Hz) is plotted against

m
time t(sec) . The speed of sound in air is 300 —.
S

m
Find f; (g = 10;).


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

A.0.5 x 10°Hz

B.2 x 10°Hz

C.0.25 x 10°Hz

D. 0.2 x 103Hz

o Watch Video Solution

189. A sound wave of frequency f travels

horizontally to the right. It is reflected from a


https://dl.doubtnut.com/l/_AXICNMsrYVyg
https://dl.doubtnut.com/l/_b0IvFpCm4ioe

large vertical plane surface moving to left with

a speed v. The speed of sound in medium is C

A. The number of wave striking the surface

flic +v))

per second is
C

B.The wavelength of reflected wave is

c(c-v)

flc +v)

C.The frequency of reflected wave is

flc +v)

c-V

D.The number of beats heard by a

stationary listener to the left to the


https://dl.doubtnut.com/l/_b0IvFpCm4ioe

vf

(c-v)

reflecting surface is

° 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

m

by the man (velocity of sound in air is 3202)

will be equal to


https://dl.doubtnut.com/l/_b0IvFpCm4ioe
https://dl.doubtnut.com/l/_ymBlhvztzYwZ

A.6

B.3

C.0

D. 12

Answer: A

° Watch Video Solution

191. The intensity of a sound wave gets

reduced by 20 % on passing through a slab.


https://dl.doubtnut.com/l/_ymBlhvztzYwZ
https://dl.doubtnut.com/l/_ZeXuLMeeEExs

The reduction intensity on passage through

two such consecutive slabs

A. 40 %

B. 36 %

C.30 %

D. 50 %

Answer: B

° Watch Video Solution



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

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
sound is 320 m/s. The number of beats heard
by the person is 1s will be

A 2

B.4

C.8

D.10

Answer: D


https://dl.doubtnut.com/l/_2fPcd3IJgxM3

° Watch Video Solution

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?


https://dl.doubtnut.com/l/_2fPcd3IJgxM3
https://dl.doubtnut.com/l/_jTlH3C4gpcVb

D.3.5—

Answer: B

o 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


https://dl.doubtnut.com/l/_jTlH3C4gpcVb
https://dl.doubtnut.com/l/_alPg6xsJFND4

m

sound is 340;. 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

A. 219 Hz

B. 188 Hz

C. 200 Hz

D. 181 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_alPg6xsJFND4

195. One train is approaching an observer at
rest and another train is receding from him
with the same velocity 4m/s . Both trains blow
whistles of same frequency of 243H, . The
beat frequency in H, as heard by observer is

(speed of sound in air =320m/s)

A.10

B.6

C.4

D. 1


https://dl.doubtnut.com/l/_alPg6xsJFND4
https://dl.doubtnut.com/l/_4kpu42shqe1A

Answer: B

° Watch Video Solution

196. Two sound sources are moving in
opposite directions with velocities v, and
vz(v1 >v2). Both are moving away from a
stationary observer. The frequency of both the
sources is 900 Hz. What is the value of v, - v,

so that the beat frequency observed by the

m

observer is 6 Hz? Speed of sound v = 300;.

Given that vy and vy < < <.


https://dl.doubtnut.com/l/_4kpu42shqe1A
https://dl.doubtnut.com/l/_bAqQiK5Fds1H

Answer: B

o Watch Video Solution

197. The frequency changes by 10% as the
source approaches a stationary observer with

constant speed v,, What sould be the


https://dl.doubtnut.com/l/_bAqQiK5Fds1H
https://dl.doubtnut.com/l/_hANXjWXptx5V

percentage change in ferquency as the source
recedes from the observer with the same
speed? Given that v¢ < <v (v speed of sound
in air).

A.14.3 %

B. 20 %

C.16.7 %

D. 10 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hANXjWXptx5V

198. Speed of sound wave is v. If a reflector
moves towards a stationary source emitting
waves of frequency f with speed u, the

wavelength of reflected waves will be

Answer: C



https://dl.doubtnut.com/l/_hANXjWXptx5V
https://dl.doubtnut.com/l/_FYzMtoGngpwX

I 0 Watch Video Solution

199. An observer moves towards a stationary

1
source of sound with a speed (g)th of the

speed of sound. The wavelength and
frequency of the source emitted are A and f,
respectively. The apparent frequency and
wavelength recorded by the observer are,

respectively.

A.1.2fand A

B.fand 1.2A


https://dl.doubtnut.com/l/_FYzMtoGngpwX
https://dl.doubtnut.com/l/_jydO78VYZFav

C.0.8 and 0.8A

D.1.2fand 1.2A

Answer: A

o Watch Video Solution

200. A source of sound S is moving with a
velocity of 50m/s 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


https://dl.doubtnut.com/l/_jydO78VYZFav
https://dl.doubtnut.com/l/_gJ2FwEj0ogSF

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 350m/s

A. 750 Hz

B. 857 Hz

C. 143 Hz

D. 1333 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_gJ2FwEj0ogSF

Observer 1.5m
Large Distance

A whistle emitting a sound of frequency 440Hz

201.

is tied to string of 1.5m length and rotated
with an angular velocity of 20rad/sec in the
horizontal plane. Then the range of
frequencies heard by an observer stationed at
a large distance from the whistle will

(v = 330m/s)

A. 400.0 Hz to 484.0 Hz


https://dl.doubtnut.com/l/_gJ2FwEj0ogSF
https://dl.doubtnut.com/l/_gZS6WgwXQbix

B.403.3 Hz to 480.0 Hz

C.400.0 Hz to 480.0 Hz

D.403.3 Hz to 484.0 Hz

Answer: D

o Watch Video Solution

202. A band playing music at a frequency f is
moving towards a wall at a speed v,. A
motorist is following the band with a speed v,

. If v is the speed of sound, obtain an


https://dl.doubtnut.com/l/_gZS6WgwXQbix
https://dl.doubtnut.com/l/_vEJvXlCFh4aB

expression for the beat frequency heard by

the motorist.

2vb(v + vm)

C. f
V2 - V12)

2vm (v + Vb)

D. f
vz-vi

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vEJvXlCFh4aB
https://dl.doubtnut.com/l/_QsLqmFJrCgJJ

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
towards the platform. If the velocity of sound

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

Answer: A


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

° Watch Video Solution

204. A vehicle , with a horn of frequency n is
moving with a velocity of 30m/s in a direction
prependicular to the straight line joining the
observer and the vehicle . The observer
perceives the sound to have a grequency
(n + ”1) . If the sound velocity in air is 330m/s

, then

An, = 10n


https://dl.doubtnut.com/l/_QsLqmFJrCgJJ
https://dl.doubtnut.com/l/_VNa6HoPUU8zX

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_VNa6HoPUU8zX
https://dl.doubtnut.com/l/_eLLvP7jScO19

A. frequency received by A is greater than n

B. frequency received by B is less than n

C.freqgeuency 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

o Watch Video Solution



https://dl.doubtnut.com/l/_eLLvP7jScO19
https://dl.doubtnut.com/l/_MV289ShrxPUg

206. A train is moving with a constant speed
along a circular track. The engine of the train
emits a sound of frequency f. The frequency
heard by the guard at the rear end of the
train.

A.is less than f

B. is greater than f

C.isequaltof

D. may be greater than less than or equal

to f depending on factors like speed of


https://dl.doubtnut.com/l/_MV289ShrxPUg

train, length of train and radius of

circular track.

Answer: C

o Watch Video Solution

207. An observer moves towards a stationary
source of sound, with a velocity one-fifth of
the velocity of sound. What is the percentage

increase in the apparent frequency?


https://dl.doubtnut.com/l/_MV289ShrxPUg
https://dl.doubtnut.com/l/_b0QWQDX8CXHt

A.5%

B.20 %

C.0%

D. 0.5 %

Answer: B

o Watch Video Solution

208. An increase in intensity level of 1 dB
implies an increase in intensity of (given anti

log,,0.1 = 1.2589)


https://dl.doubtnut.com/l/_b0QWQDX8CXHt
https://dl.doubtnut.com/l/_7vXtaWeYEXpb

A.1%

B.3.01 %

C.26 %

D.0.1 %

Answer: C

o Watch Video Solution

209. In expressing sound intensity we take

w

10'12—2 as the reference level. For ordinary
m


https://dl.doubtnut.com/l/_7vXtaWeYEXpb
https://dl.doubtnut.com/l/_s025uEcrWt6z

conversation the intensity level is about

w

10'6—2. Expressed in decibel, this is
m

A. 10°
B.6
C.10°

D. 1010

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_s025uEcrWt6z

210. The intensity level of two sounds are 100

dB and 50 dB. What is the ratio of their

intensities?

A. 101

B.10°

C.10°

D. 1010

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_4MTI3N46vKWp

%
211. An engine running at speed 10 sounds a

whistle of frequency 600 Hz. A passenger in a

train coming from the oppsite side at speed of

\%

I 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


https://dl.doubtnut.com/l/_nBD3eLixTPy1

Answer: A

o Watch Video Solution

212. A source of sound produces waves of

wavelength 60 cm when it is stationary if the

m

speed of sound in air is 320— and source
S

m
moves with speed 20;, the wavelength of

sound in the forward direction will be nearest

to

A. 56 cm


https://dl.doubtnut.com/l/_nBD3eLixTPy1
https://dl.doubtnut.com/l/_Nnw1SPv7VNVl

B. 60 cm

C.64 cm

D. 68 cm

Answer: A

o 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/_Nnw1SPv7VNVl
https://dl.doubtnut.com/l/_hbxM6qlxMNFR

m

velocity of sound is 330;, then the velocity of

the engine is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_hbxM6qlxMNFR

7777,
A
4 m e

214.

. . 100 m
A source of sound S is travelling at ——

S
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


https://dl.doubtnut.com/l/_GZI8a0BeSBTL

hears a sound of requency v'. The distance of
O from A at that time is 4 m. If the original

frequency is 640 Hz, then the value of V' is

m

(velocity of sound is 340;)

A. 620 Hz

B. 680 Hz

C.720 Hz

D. 840 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GZI8a0BeSBTL

215. A source of sound is travelling with a

m
velocity of 30; towards a stationary observer.

If actual frequency of source is 1000 Hz and

m
the wind is blowing with velocity 20— in a
S

direction at 60°C with the direction of
motion of source, then the apparent

frequency heard by observer is (speed of

m
sound is 340;)

A. 1011 Hz

B. 1000 Hz


https://dl.doubtnut.com/l/_GZI8a0BeSBTL
https://dl.doubtnut.com/l/_jR2Phz7LC3R5

C.1094 Hz

D. 1086 Hz

Answer: C

o Watch Video Solution

216. A source of sound emits 200nW power
which is uniformly distributed over a sphere of
radius 10 m. What is the loudness of sound on

the surface of the sphere?


https://dl.doubtnut.com/l/_jR2Phz7LC3R5
https://dl.doubtnut.com/l/_V3vcCw8VrM6l

A.70dB

B.107 dB

C.80dB

D. 117 dB

Answer: D

o Watch Video Solution

217. Two cars are moving on two perpendicular

roads towards a crossing with uniform speeds


https://dl.doubtnut.com/l/_V3vcCw8VrM6l
https://dl.doubtnut.com/l/_P3dnpgLkWqVk

km km
of 727 and 367. If second car blows horn

of frequency 280 Hz, then the frequency of
horn heard by the driver of first car when the

line joining the cars makes angle of 45 ° C with

m

the roads, will be (velocity of sound is 330;)

A.321 Hz
B. 298 Hz
C.289 Hz

D. 280 Hz

Answer: B

| e |


https://dl.doubtnut.com/l/_P3dnpgLkWqVk

I & Watch Video Solution I

— Wall

218.

A tuning fork of frequency 380 Hz is moving

m

towards a wall with a velocity of 4— Then the
S

number of beats heard by a stationary listener

between direct and reflected sound will be

m

(velocity of sound in air is 340;)


https://dl.doubtnut.com/l/_P3dnpgLkWqVk
https://dl.doubtnut.com/l/_nA002dnt9Kv5

A.O

B.5

C.7

D.10

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nA002dnt9Kv5

Wall

Observer

219.

A sound wave of frequency n travels
horizontally to the right with speed with
speed c. It is reflected 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/_MJzInMdGBpgj

n(c +v)

Answer: D

o Watch Video Solution

220. A boy is walking away from a well at a
speed of 1.0m/s in a direction at right angles
to the wall. As he walks, he below a whistle

steadily. An observer towards whom the boy is


https://dl.doubtnut.com/l/_MJzInMdGBpgj
https://dl.doubtnut.com/l/_x4lxzBId08JE

walking hears 4.0 beats per second. If the

speed of sound is 340m/s , what is the

frequency of the whistle?

A. 480 Hz

B. 680 Hz

C.840 Hz

D. 1000 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_x4lxzBId08JE
https://dl.doubtnut.com/l/_bSQz4664VFQj

221. A source emitting a sound of frequency v
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.
vf?
" 2vf-a
2vf2
"2vf+a

2vf2
"3vf-a

A

C


https://dl.doubtnut.com/l/_bSQz4664VFQj

2vf?
" 2vf-a

D

Answer: D

o Watch Video Solution

222. Due to a point isotropic sonic source,

loudness at a point is L = 60dB If density of air

. 15 kg . —
is p = | == |—= and velocity of sound in air is
11 | m3
m . . .
v = 33—, the pressure oscillation amplitude at

S

. . . W
the point of observation is | I, = 10'12—2]
m


https://dl.doubtnut.com/l/_bSQz4664VFQj
https://dl.doubtnut.com/l/_VpDAgJX1vcLB

Answer: B

o Watch Video Solution

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

the horn is honked as the car moves with a


https://dl.doubtnut.com/l/_VpDAgJX1vcLB
https://dl.doubtnut.com/l/_e7oxygVCTk7B

m

speed ug = 34; through still air towards a

stationary receiver, the wavelength of the

sound passing the receiver is [velocity of

m
sound is 340;]

A.0.765m
B.0.850 m
C.0.935m

D.0425m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_e7oxygVCTk7B

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.SL = - blogr®

B.SL = a - b(logr)?

C.SL = a - blogr

a->b

r2

D.SL =


https://dl.doubtnut.com/l/_e7oxygVCTk7B
https://dl.doubtnut.com/l/_iBJ7jXUFX5RS

Answer: C

o 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. e2

B.10°

C. 30

D. 102


https://dl.doubtnut.com/l/_iBJ7jXUFX5RS
https://dl.doubtnut.com/l/_ey8yftiSoK6G

Answer: B

o Watch Video Solution

226. A motorcycle starts from rest and

m

accelerates along a straight line at 2.2—. The

52

m

speed of sound is 330—. A siren at the
S

starting point remains stationary. When the

driver hears the frequency of the siren at

90 % of when motorcycle is stationary, the

distance travelled by the motorcyclist is


https://dl.doubtnut.com/l/_ey8yftiSoK6G
https://dl.doubtnut.com/l/_gfgXSWDGpID9

A.123.75m

B.2475m

C.495m

D.990 m

Answer: B

o Watch Video Solution

227. The difference in the speeds of sound in

air at -5°C, 60 cm pressure of mercury and


https://dl.doubtnut.com/l/_gfgXSWDGpID9
https://dl.doubtnut.com/l/_as1NhFNoWFUk

30 °C, 75 cm pressure of mercury is (velocity

m

of sound in airat 0 ° C is 332 ;)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_as1NhFNoWFUk

228.

A train is moving in an elliptical orbit in

m

anticlockwise sense with a speed of 110—.
S

Guard is also moving in the given direction

with same speed as that of train. The ratio of

4
the length of major and minor axes is 3 Driver

blows a whistle of 1900 Hz at P, which is


https://dl.doubtnut.com/l/_uNE0TPjAzWm6

received by guard at S. The frequency received

m
by guard is (velocity of sound v = 330;)

A. 1900 Hz
B. 1800 Hz
C. 2000 Hz

D. 1500 Hz

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_uNE0TPjAzWm6

T P ——

229,
A stationary observer receives a sound from a

sound of freqeuency v, moving with a

m
constant velocity v¢=30— The apparent
S

frequency varies with time as shown in figure.

m
Velocity of sound v = 300—. Then which of the
S

following is incorrect?


https://dl.doubtnut.com/l/_3hsNG5dwYQbV

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/_3hsNG5dwYQbV

o Watch Video Solution

230. The sound from a very high burst of
fireworks takes 5 s to arrive at the observer.
The burst occurs 1662 m above the observer
and travels vertically through two stratifier
layers of air, the top one of thickness d; at
0°C and the bottom one of thickness d, at

20 ° C. Then (assume velocity of sound at 0 ° C

m
is 330—)
S

A.d, = 342m


https://dl.doubtnut.com/l/_3hsNG5dwYQbV
https://dl.doubtnut.com/l/_p11H91hd5BMY

B.d, = 1320m

C. d1 = 1485m
D. d2 = 342m
Answer: A

o Watch Video Solution

231. A car emitting sound of frequency 500 Hz

m

speeds towards a fixed wall at 4—. An observer
S

in the car hears both the source frequency as

well as the frequency of sound reflected from


https://dl.doubtnut.com/l/_p11H91hd5BMY
https://dl.doubtnut.com/l/_gzLebdw9oXQA

the wall. If he hears 10 beats per second
between the two sounds, the velocity of sound

in air will be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_gzLebdw9oXQA
https://dl.doubtnut.com/l/_De8ok2jVrAR6

232.
In the figure shown, a source of sound of

frequency 510 Hz moves with constant velocity

m

vg = 20— in the direction shown. The wind is
S

m
blowing at a constant velocity vy, =20—

S
towards an observer who is at rest at point B.

corresponding to the sound emitted by the

source at initial position A, the frequency


https://dl.doubtnut.com/l/_De8ok2jVrAR6

detected by the observer is equal to (speed of

m

sound relative to air is 330—)
S

A. 510 Hz

B. 500 Hz

C.525 Hz

D. 550 Hz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_De8ok2jVrAR6

233.

A wall is moving with velocity u and a source

of sound moves with velocity g in the same
direction as shown in the figure. Assuming
that the sound travels with velocity 10u, the
ratio of incident sound wavelength on the wall
to the reflected sound wavelength by the wall

is equal to


https://dl.doubtnut.com/l/_jMbP9n4c62X8

A.9:11

B.11:9

C.4:5

D.5:4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jMbP9n4c62X8

0.1\/ 0.2 0.3
1074]‘]] T T Y —

234,

For a sound wave travelling towards +x
direction, sinusoidal longitudinal
displacement ¢ at a certain time is given as a

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

N
B=5><105—2, the variation of pressure
m

excess will be



https://dl.doubtnut.com/l/_7Gf86hI68IvT

Answer: A

o Watch Video Solution

235. If the source is moving towards right,

wavefront of sound waves get modifies to


https://dl.doubtnut.com/l/_7Gf86hI68IvT
https://dl.doubtnut.com/l/_WUDe4A4jl7U3

D. none of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_WUDe4A4jl7U3
https://dl.doubtnut.com/l/_SDbEe4oWckF4

236. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D
approaches S and S is stationary

(ii) f,, if S approaches S and S is stationary

(i) f,if both S and D and D is stationary
Speed

In all three cases, relative velocity of S wrt D is

the same. For this situation which is incorrect?

Afi % #f3

B.f1 </


https://dl.doubtnut.com/l/_SDbEe4oWckF4

C.fz<fp

D.fy <f3<f,

Answer: B

o Watch Video Solution

237. When source and detector are stationary
but the wind is blowing at speed vy, the
apparent wavelength A" on the wind side is
related to actual wavelength A by [take speed

of sound is air as V]


https://dl.doubtnut.com/l/_SDbEe4oWckF4
https://dl.doubtnut.com/l/_m4O8jirQqVjh

A X

B. A’

C.A

D. X

Answer:

C

o Watch Video Solution



https://dl.doubtnut.com/l/_m4O8jirQqVjh

238.
Figure. Represents the displacement y versus
distance x along the direction of propagation
of a longitudinal wave. The pressure is

maximum at position marked

A P

B.Q

C.R


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

D.S

Answer: C

o Watch Video Solution

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 reflected from the wall. Assuming speed

m
of sound to be 340;, the speed of approach

of car towards the wall is


https://dl.doubtnut.com/l/_ztrrMhOYdpxF
https://dl.doubtnut.com/l/_aCLszy7Xhrh9

Answer: C

o Watch Video Solution

240. The difference between the apparent
frequency of a sound of soun as perceived by

an observer during its approach and recession


https://dl.doubtnut.com/l/_aCLszy7Xhrh9
https://dl.doubtnut.com/l/_rTqhrINtm7qv

is 2% of the natural frequency of the source.
If the velocity of sound in air is 300m/s, the
velocity of the source is (It is given that

velocity of source 'ltlt velocity of sound )

A.1.5—

D.12—

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rTqhrINtm7qv

241. The frequency of a radar is 780 MHz. After
getting reflected from an approaching
aeroplane, the apparent frequency is more
than the actual frequency by 2.6 kHz. The

aeroplane has a speed of

km

A 2—
S

km

B.1—
S

km

C.0.5—
S

km

D.0.25—
S


https://dl.doubtnut.com/l/_rTqhrINtm7qv
https://dl.doubtnut.com/l/_CmWRnvU80cBJ

Answer: B

° Watch Video Solution

242, A train moves towards a stationary
observer with speed 34m/s. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17m/s, the frequency registered is f,. If the
speed of sound of 340m/s, then the ratio f,/f,

IS


https://dl.doubtnut.com/l/_CmWRnvU80cBJ
https://dl.doubtnut.com/l/_2uPSBfWdEFGJ

Answer: C

o Watch Video Solution

243. A siren placed at a railway platform is
emitting sound of frequency 5kHz. A

passenger sitting in a moving train A records


https://dl.doubtnut.com/l/_2uPSBfWdEFGJ
https://dl.doubtnut.com/l/_dMjvhgIhqedI

a frequency of 5.5kHz while the train
approaches the siren. During his return
journey in a different train B he records a
frequency of 6.0kHz while approaching the
same siren. the ratio the velocity of train B to

that of train A is

242
A —
252

B.2

Answer: D


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

° Watch Video Solution

244. 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 he can be heard cleary is.

A .4 m

B.5m

C.10 m


https://dl.doubtnut.com/l/_dMjvhgIhqedI
https://dl.doubtnut.com/l/_bKPgkDPio6uF

D.20 m

Answer: B

° Watch Video Solution

Police Car Motorcycle
_— Stationary siren
22 m/s v (165 Hz)

245, (1761

A police car moving at 22m/s, chases a
motorcyclist, the police man sounds his horn
at 176Hz, while both of them move towards a

stationary siren of frequency 165Hz. Calculate


https://dl.doubtnut.com/l/_bKPgkDPio6uF
https://dl.doubtnut.com/l/_ZLPFGblVaRij

the speed of the motorcycle, if it is given that

he does not observes any beat

Answer: C

° Watch Video Solution



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

246. In sport meet the timing of a 200 m
straight dash is recorded at the finish point by
starting an accurate stop watch on hearing
the sound of starting gun firen 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/_dpJBQyJWZvdZ

Answer: B

o Watch Video Solution

247. When a source moves away from a

6
stationary observer, the frequency is 7 times

the original frequency. Given: speed of sound
m
= 330§ . The speed of the source is

m
A.40—
S

m
B.55—
S

m
C.330—
S


https://dl.doubtnut.com/l/_dpJBQyJWZvdZ
https://dl.doubtnut.com/l/_RHSm1qLLQoIx

D. 165—

Answer: B

o Watch Video Solution

248. Length of a string of density p and

Young's modulus Y under tension is increased

1
by - times of its original length If the velocity

of transverse and longitudinal vibration of the

string is same, find the value of such velocity.


https://dl.doubtnut.com/l/_RHSm1qLLQoIx
https://dl.doubtnut.com/l/_aezWiE7BYT2D

A\ —
pn
Y

B. T
p2
Y

C\/—
p
Y

D. Y
pn?2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_aezWiE7BYT2D

249. Source and observer start moving
simulatneously along x and y-axis respectively.
The speed of source is twice the speed of
observer V. If the ratio of observer frequency
to the frequency of the source is 0.75, find the

velocity of sound.

11
A\/g
17
B. \/gVO
16
C. \/gv
19
D. —=V,

N


https://dl.doubtnut.com/l/_hY6xuvyhYZTX

Answer: C

o Watch Video Solution

fA

2250
2000
1800

250.
A statinary observer receives a sound of

frequency 2000 Hz. The variation of apparent


https://dl.doubtnut.com/l/_hY6xuvyhYZTX
https://dl.doubtnut.com/l/_3IlD2CmV7j9D

frequency and time is shown. Find the speed

m

of source, if velocity of sound is 300—
S

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3IlD2CmV7j9D

—» 1(S)

W
O

251.
A source of sound of frequency f; is placed on
the ground. A detector placed at a height is
released from rest on this source. The

observed frequency f(Hz) is plotted against

m
time t(sec) . The speed of sound in air is 300 —.
S

m
Find f; (g = 10;).


https://dl.doubtnut.com/l/_IaA5qFL69LgD

A.0.5 x 10°Hz

B.2 x 10°Hz

C.0.25 x 10°Hz

D. 0.2 x 103Hz

o Watch Video Solution

252. A sound wave of frequency f travels

horizontally to the right. It is reflected from a


https://dl.doubtnut.com/l/_IaA5qFL69LgD
https://dl.doubtnut.com/l/_NU0tNuxH6epz

large vertical plane surface moving to left with

a speed v. The speed of sound in medium is C

A. The number of wave striking the surface

flic +v))

per second is
C

B.The wavelength of reflected wave is

c(c-v)

flc +v)

C.The frequency of reflected wave is

flc +v)

c-V

D.The number of beats heard by a

stationary listener to the left to the


https://dl.doubtnut.com/l/_NU0tNuxH6epz

vf

(c-v)

reflecting surface is

° Watch Video Solution

Multiple Correct

1. Which of the following statements are

incorrect?

A.Wave pulses in strings are transverse

waves.


https://dl.doubtnut.com/l/_NU0tNuxH6epz
https://dl.doubtnut.com/l/_9CEekGrDOpFG

B. Sound waves in air are transverse waves

of compression and rarefaction.

C.The speed of sound in air at 20°C is

twice that at 5 ° C.

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9CEekGrDOpFG

2. A source S of sound wave of fixed frequency
N and an observer O are located in air initially
at the space points A and B, a fixed distance
apart. State in which of the following cases,
the observer will NOT see any Doppler effect
and will receive the same frequency N as

produced by the source.

A.Both the source S and observer O

remain stationary but a wind blows with


https://dl.doubtnut.com/l/_0uaHKkEwwG4B

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source S 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.


https://dl.doubtnut.com/l/_0uaHKkEwwG4B

D.The source and the observer move

directly against the wind but both with

the same speed.

Answer: A::D

o Watch Video Solution

3. A vibrating tuning fork is first 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/_0uaHKkEwwG4B
https://dl.doubtnut.com/l/_dxKK6lpsoYQr

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/_dxKK6lpsoYQr

° Watch Video Solution

Vo
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frequency f ‘\\

. d
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A source of sound and detector are moving as
shown in Fig. at t = 0. Take velocity of sound
wave to be v. For this situation mark out the

correct statement(s).


https://dl.doubtnut.com/l/_dxKK6lpsoYQr
https://dl.doubtnut.com/l/_AXXGY6DkUM3x

A.The frequency received by the detector
is always greater than f,

B. Initially, frequency received by the
detector is greater than f, becomes
equal to fj, and then decreases with the
time.

C. Frequency received by the detector is

dcotb,

()

D. Frequency received by the detector can

equaltofyatt =

never be equal to f,


https://dl.doubtnut.com/l/_AXXGY6DkUM3x

Answer: B::C

o Watch Video Solution

5. Which of the following statements are

correct?

A. Changes in air temperature have no

effect on the speed of sound.

B. Changes in air pressure have no effect

on the speed of sound.


https://dl.doubtnut.com/l/_AXXGY6DkUM3x
https://dl.doubtnut.com/l/_zxjoYsZ0zo4I

C.The speed of sound in water is lower

than in air.

D. None of these

Answer: B

o Watch Video Solution

6. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency

observed by D is found to be (i) f;, if D


https://dl.doubtnut.com/l/_zxjoYsZ0zo4I
https://dl.doubtnut.com/l/_2TQ59bY0mBep

approaches S and S is stationary

(ii) f,, if S approaches S and S is stationary

(i) f,if both S and D and D is stationary
Speed

In all three cases, relative velocity of S wrt D is

the same. For this situation which is incorrect?

C.n3>n0

D. n, lies between ny and n,

Answer: B::C::D


https://dl.doubtnut.com/l/_2TQ59bY0mBep

° Watch Video Solution

7. An observer A is moving directly towards a
stationary sound source while another
observer B is moving away from the source
with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by A

and B is equal to natural frequency of

the source


https://dl.doubtnut.com/l/_2TQ59bY0mBep
https://dl.doubtnut.com/l/_whl5v5yFTm2W

B. Wavelength of wave received by A is less
than that of waves received by B.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_whl5v5yFTm2W

8. A sonic source, located in a uniform
medium, emits waves of frequency n. If
intensity, energy density (energy per unit
volume of the medium) and maximum speed
of oscillations of medium particle are,
respectively, I, E and u, at a point, then which

of the following graphs are correct?


https://dl.doubtnut.com/l/_MEi9a9EyUXeZ

C a I —>
v
D a. 1 —»

Answer: A::C::D

o Watch Video Solution

9. Plane harmonic waves of frequency 500 Hz
are produced in air with displacement

amplitude of 10um. Given that density of air is


https://dl.doubtnut.com/l/_MEi9a9EyUXeZ
https://dl.doubtnut.com/l/_0ff849v9lDd3

kg - m
1.29— and speed of sound in air is 340;.
m

Then

N

A. the pressure amplitude is 13.8—;
m

J
o 4 7
B. the energy density is 6.4 x 10 3

J

()

D. only (a) and (c ) are correct

C.the energy flux is 0.22

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_0ff849v9lDd3

10. A driver in a stationary car blows a horn
which produces monochromatic sound waves
of freqeuncy 1000 Hz normally towards a

reflecting wall. The wall approaches the car

m
with a speed of 3.3;.

A.The frequency of sound reflected from
wall and heard by the driver is 1020 Hz
B. The frequency of sound reflected from

wall and heard by the deriver is 980 Hz


https://dl.doubtnut.com/l/_txuA5gaOFEHh

C. The percentage increase in frequency of

sound after reflection from wall is 2 %

D. The percentage decrease in fregeuncy of

sound after reflection from wall is 2 %

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_txuA5gaOFEHh

11.
In the figure shown, an observer O, floats
(static) on water surface with ears in air while

another observer O, is moving upwards with

v
constant velocity V; = c in water. The source

. . V
moves down with constant velocity Vg = -

and emits sound of fregeuncy f. The velocity of


https://dl.doubtnut.com/l/_33KIf5QdHJrm

sound in air is V and that in water is 4V. For

the situation shown in figure.

A. The wavelength of the sound received by

4V
O,is —
1I 5f

B. The wavelength of the sound received by

O'V
IS —
FUf

C. The frequency of the sound received by

21f
16

D. The wavelength of the sound received by

- 16V
02 IS ——

of


https://dl.doubtnut.com/l/_33KIf5QdHJrm

Answer: A::C::D

o 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/_33KIf5QdHJrm
https://dl.doubtnut.com/l/_KZTTy7CjJy0Q

C.The speed of sound in air at 20°C is

twice that at 5 ° C.

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

o Watch Video Solution

13. A source S of sound wave of fixed frequency
N and an observer O are located in air initially

at the space points A and B, a fixed distance


https://dl.doubtnut.com/l/_KZTTy7CjJy0Q
https://dl.doubtnut.com/l/_CmkSrIL2PK8Y

apart. State in which of the following cases,

the observer will NOT see any Doppler effect

and will receive the same frequency N as

produced by the source.

A.Both the source S and observer O

remain stationary but a wind blows with

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source S moves parallel to and in the


https://dl.doubtnut.com/l/_CmkSrIL2PK8Y

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

o Watch Video Solution



https://dl.doubtnut.com/l/_CmkSrIL2PK8Y

14. A vibrating tuning fork is first 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/_CmkSrIL2PK8Y
https://dl.doubtnut.com/l/_N1KidF9dpLE5

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/_N1KidF9dpLE5

Vo

N,

frequency fo \s\

15.

A source of sound and detector are moving as
shown in Fig. at t = 0. Take velocity of sound
wave to be v. For this situation mark out the

correct statement(s).

A.The frequency received by the detector

is always greater than f,


https://dl.doubtnut.com/l/_SBw475LkV5Ml

B. Initially, frequency received by the
detector is greater than f, becomes
equal to f,, and then decreases with the
time.

C. Frequency received by the detector is

dcotf,

(20)

D. Frequency received by the detector can

equaltofyatt =

never be equal to f,

Answer: B::C



https://dl.doubtnut.com/l/_SBw475LkV5Ml

| = vvatch viaeo >olution ]

16. Which of the following statements are

correct?

A. Changes inair temperature have no

effect on the speed of sound.

B. Changes in air pressure have no effect

on the speed of sound.

C.The speed of sound in water is higher

that in air.


https://dl.doubtnut.com/l/_SBw475LkV5Ml
https://dl.doubtnut.com/l/_GxL7ax1LkWr4

D. The speed of sound in water is lower

than in air.

Answer: B::C

o Watch Video Solution

17. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D

approaches S and S is stationary


https://dl.doubtnut.com/l/_GxL7ax1LkWr4
https://dl.doubtnut.com/l/_MnsQv0dsLUyI

(ii) f,, if S approaches S and S is stationary
(i) f5,if both S and D and D is stationary
Speed
In all three cases, relative velocity of S wrt D is
the same. For this situation which is incorrect?
A.ny =n, =ny
B.n, <n,
C.n3 > ng

D.n, lies between nq and n,

Answer: B::C::D

| 8


https://dl.doubtnut.com/l/_MnsQv0dsLUyI

18. An observer A is moving directly towards a
stationary sound source while another
observer B is moving away from the source
with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by A

and B is equal to natural frequency of

the source


https://dl.doubtnut.com/l/_MnsQv0dsLUyI
https://dl.doubtnut.com/l/_jgiaIXWQT4PR

B. Wavelength of wave received by A is less
than that of waves received by B.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_jgiaIXWQT4PR

19. A sonic source, located in a uniform
medium, emits waves of frequency n. If
intensity, energy density (energy per unit
volume of the medium) and maximum speed
of oscillations of medium particle are,
respectively, I, E and u, at a point, then which

of the following graphs are correct?


https://dl.doubtnut.com/l/_Zl7Jg7x0jTMq

C a I —>
v
D a. 1 —»

Answer: A::C::D

o Watch Video Solution

20. Plane harmonic waves of frequency 500 Hz
are produced in air with displacement

amplitude of 10um. Given that density of air is


https://dl.doubtnut.com/l/_Zl7Jg7x0jTMq
https://dl.doubtnut.com/l/_otzyD4aSKWgh

kg - m
1.29— and speed of sound in air is 340;.
m

Then

N

A. the pressure amplitude is 13.8—;
m

J
o 4 7
B. the energy density is 6.4 x 10 3

J

()

D. only (a) and (c ) are correct

C.the energy flux is 0.22

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_otzyD4aSKWgh

21. A driver in a stationary car blows a horn
which produces monochromatic sound waves
of freqeuncy 1000 Hz normally towards a

reflecting wall. The wall approaches the car

m
with a speed of 3.3;.

A.The frequency of sound reflected from
wall and heard by the driver is 1020 Hz
B. The frequency of sound reflected from

wall and heard by the deriver is 980 Hz


https://dl.doubtnut.com/l/_hy32nkU0FYwf

C. The percentage increase in frequency of

sound after reflection from wall is 2 %

D. The percentage decrease in fregeuncy of

sound after reflection from wall is 2 %

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_hy32nkU0FYwf

22,
In the figure shown, an observer O, floats
(static) on water surface with ears in air while

another observer O, is moving upwards with

v
constant velocity V; = c in water. The source

. . V
moves down with constant velocity Vg = -

and emits sound of fregeuncy f. The velocity of


https://dl.doubtnut.com/l/_NFpZuEHNKB1z

sound in air is V and that in water is 4V. For

the situation shown in figure.

A. The wavelength of the sound received by

4V
O,is —
1I 5f

B. The wavelength of the sound received by

O'V
IS —
FUf

C. The frequency of the sound received by

21f
16

D. The wavelength of the sound received by

- 16V
02 IS ——

of


https://dl.doubtnut.com/l/_NFpZuEHNKB1z

Answer: A::C::D

o Watch Video Solution

23. 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/_NFpZuEHNKB1z
https://dl.doubtnut.com/l/_jIP8MYAyMlkD

C.The speed of sound in air at 20°C is

twice that at 5 ° C.

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

o Watch Video Solution

24, A source S of sound wave of fixed
frequency N and an observer O are located in

air initially at the space points A and B, a fixed


https://dl.doubtnut.com/l/_jIP8MYAyMlkD
https://dl.doubtnut.com/l/_B4vRcGQafAIr

distance apart. State in which of the following

cases, the observer will NOT see any Doppler

effect and will receive the same frequency N as

produced by the source.

A.Both the source S and observer O

remain stationary but a wind blows with

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source S moves parallel to and in the


https://dl.doubtnut.com/l/_B4vRcGQafAIr

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

o Watch Video Solution



https://dl.doubtnut.com/l/_B4vRcGQafAIr

25. A vibrating tuning fork is first 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/_B4vRcGQafAIr
https://dl.doubtnut.com/l/_r1tU8pphSdch

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/_r1tU8pphSdch

Vo

N

frequency f \\

26.

A source of sound and detector are moving as
shown in Fig. at t = 0. Take velocity of sound
wave to be v. For this situation mark out the

correct statement(s).

A.The frequency received by the detector

is always greater than f,


https://dl.doubtnut.com/l/_1dTeEYNrF7gW

B. Initially, frequency received by the
detector is greater than f, becomes
equal to f,, and then decreases with the
time.

C. Frequency received by the detector is

dcotf,

(20)

D. Frequency received by the detector can

equaltofyatt =

never be equal to f,

Answer: B::C



https://dl.doubtnut.com/l/_1dTeEYNrF7gW

| = vvatch viaeo >olution ]

27. Which of the following statements are

correct?

A. Changes inair temperature have no

effect on the speed of sound.

B. Changes in air pressure have no effect

on the speed of sound.

C.The speed of sound in water is higher

that in air.


https://dl.doubtnut.com/l/_1dTeEYNrF7gW
https://dl.doubtnut.com/l/_916cifLlozaS

D. The speed of sound in water is lower

than in air.

Answer: B::C

o Watch Video Solution

28. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D

approaches S and S is stationary


https://dl.doubtnut.com/l/_916cifLlozaS
https://dl.doubtnut.com/l/_lpb3dcgYxwEX

(ii) f,, if S approaches S and S is stationary
(i) f5,if both S and D and D is stationary
Speed
In all three cases, relative velocity of S wrt D is
the same. For this situation which is incorrect?
A.ny =n, =ny
B.n, <n,
C.n3 > ng

D.n, lies between nq and n,

Answer: B::C::D

| 8


https://dl.doubtnut.com/l/_lpb3dcgYxwEX

29. An observer A is moving directly towards a
stationary sound source while another
observer B is moving away from the source
with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by A

and B is equal to natural frequency of

the source


https://dl.doubtnut.com/l/_lpb3dcgYxwEX
https://dl.doubtnut.com/l/_NyrFldiHeo6a

B. Wavelength of wave received by A is less
than that of waves received by B.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_NyrFldiHeo6a

30. A sonic source, located in a uniform
medium, emits waves of frequency n. If
intensity, energy density (energy per unit
volume of the medium) and maximum speed
of oscillations of medium particle are,
respectively, I, E and u, at a point, then which

of the following graphs are correct?


https://dl.doubtnut.com/l/_c0EvkVelOkhj

C a I —>
v
D a. 1 —»

Answer: A::C::D

o Watch Video Solution

31. Plane harmonic waves of frequency 500 Hz
are produced in air with displacement

amplitude of 10um. Given that density of air is


https://dl.doubtnut.com/l/_c0EvkVelOkhj
https://dl.doubtnut.com/l/_bssqaaWlZgaV

kg - m
1.29— and speed of sound in air is 340;.
m

Then

N

A. the pressure amplitude is 13.8—;
m

J
o 4 7
B. the energy density is 6.4 x 10 3

J

()

D. only (a) and (c ) are correct

C.the energy flux is 0.22

Answer: A::B::C

o Watch Video Solution



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

32. A driver in a stationary car blows a horn
which produces monochromatic sound waves
of freqeuncy 1000 Hz normally towards a

reflecting wall. The wall approaches the car

m
with a speed of 3.3;.

A.The frequency of sound reflected from
wall and heard by the driver is 1020 Hz
B. The frequency of sound reflected from

wall and heard by the deriver is 980 Hz


https://dl.doubtnut.com/l/_ybewyCRG3iYA

C. The percentage increase in frequency of

sound after reflection from wall is 2 %

D. The percentage decrease in fregeuncy of

sound after reflection from wall is 2 %

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ybewyCRG3iYA

33.
In the figure shown, an observer O, floats
(static) on water surface with ears in air while

another observer O, is moving upwards with

v
constant velocity V; = c in water. The source

. . V
moves down with constant velocity Vg = -

and emits sound of fregeuncy f. The velocity of


https://dl.doubtnut.com/l/_S1KHyrm1bLdI

sound in air is V and that in water is 4V. For

the situation shown in figure.

A. The wavelength of the sound received by

4V
O,is —
1I 5f

B. The wavelength of the sound received by

O'V
IS —
FUf

C. The frequency of the sound received by

21f
16

D. The wavelength of the sound received by

- 16V
02 IS ——

of


https://dl.doubtnut.com/l/_S1KHyrm1bLdI

Answer: A::C::D

o Watch Video Solution

34. 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/_S1KHyrm1bLdI
https://dl.doubtnut.com/l/_CEIaKaFIaVCt

C.The speed of sound in air at 20°C is

twice that at 5 ° C.

D. A 60dB sound has twice the intensity of

a 30 dB sound.

Answer: B::C::D

o Watch Video Solution

35. A source S of sound wave of fixed
frequency N and an observer O are located in

air initially at the space points A and B, a fixed


https://dl.doubtnut.com/l/_CEIaKaFIaVCt
https://dl.doubtnut.com/l/_7FKG0IMRhotq

distance apart. State in which of the following

cases, the observer will NOT see any Doppler

effect and will receive the same frequency N as

produced by the source.

A.Both the source S and observer O

remain stationary but a wind blows with

a constant speed in an arbitrary

direction.

B. The observer remains stationary but the

source S moves parallel to and in the


https://dl.doubtnut.com/l/_7FKG0IMRhotq

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

o Watch Video Solution



https://dl.doubtnut.com/l/_7FKG0IMRhotq

36. A vibrating tuning fork is first 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/_7FKG0IMRhotq
https://dl.doubtnut.com/l/_byG7WeZlPQ4S

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/_byG7WeZlPQ4S

Vo
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37.

A source of sound and detector are moving as
shown in Fig. at t = 0. Take velocity of sound
wave to be v. For this situation mark out the

correct statement(s).

A.The frequency received by the detector

is always greater than f,


https://dl.doubtnut.com/l/_CB3GIJQMWL1W

B. Initially, frequency received by the
detector is greater than f, becomes
equal to f,, and then decreases with the
time.

C. Frequency received by the detector is

dcotf,

(20)

D. Frequency received by the detector can

equaltofyatt =

never be equal to f,

Answer: B::C



https://dl.doubtnut.com/l/_CB3GIJQMWL1W

| = vvatch viaeo >olution ]

38. Which of the following statements are

correct?

A. Changes inair temperature have no

effect on the speed of sound.

B. Changes in air pressure have no effect

on the speed of sound.

C.The speed of sound in water is higher

that in air.


https://dl.doubtnut.com/l/_CB3GIJQMWL1W
https://dl.doubtnut.com/l/_4rPSUASqihe7

D. The speed of sound in water is lower

than in air.

Answer: B::C

o Watch Video Solution

39. Consider a souce of sound S, and an
observer/detector D. The source emits a
sound wave of frequency f,. The frequency
observed by D is found to be (i) f;, if D

approaches S and S is stationary


https://dl.doubtnut.com/l/_4rPSUASqihe7
https://dl.doubtnut.com/l/_qwLEgJEEqLAm

(ii) f,, if S approaches S and S is stationary
(i) f5,if both S and D and D is stationary
Speed
In all three cases, relative velocity of S wrt D is
the same. For this situation which is incorrect?
A.ny =n, =ny
B.n, <n,
C.n3 > ng

D.n, lies between nq and n,

Answer: B::C::D

| 8


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

40. An observer A is moving directly towards a
stationary sound source while another
observer B is moving away from the source
with the same velocity. Which of the following

statements are correct?

A. Average of freqeuncies recorded by A

and B is equal to natural frequency of

the source


https://dl.doubtnut.com/l/_qwLEgJEEqLAm
https://dl.doubtnut.com/l/_rIJlgFl8vyDY

B. Wavelength of wave received by A is less
than that of waves received by B.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_rIJlgFl8vyDY

41. A sonic source, located in a uniform
medium, emits waves of frequency n. If
intensity, energy density (energy per unit
volume of the medium) and maximum speed
of oscillations of medium particle are,
respectively, I, E and u, at a point, then which

of the following graphs are correct?


https://dl.doubtnut.com/l/_E3Nk3TW3SfRj

C a I —>
v
D a. 1 —»

Answer: A::C::D

o Watch Video Solution

42. Plane harmonic waves of frequency 500 Hz
are produced in air with displacement

amplitude of 10um. Given that density of air is


https://dl.doubtnut.com/l/_E3Nk3TW3SfRj
https://dl.doubtnut.com/l/_L9ovSGi8KXrk

kg - m
1.29— and speed of sound in air is 340;.
m

Then

N

A. the pressure amplitude is 13.8—;
m

J
o 4 7
B. the energy density is 6.4 x 10 3

J

()

D. only (a) and (c ) are correct

C.the energy flux is 0.22

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_L9ovSGi8KXrk

43. A driver in a stationary car blows a horn
which produces monochromatic sound waves
of freqeuncy 1000 Hz normally towards a

reflecting wall. The wall approaches the car

m
with a speed of 3.3;.

A.The frequency of sound reflected from
wall and heard by the driver is 1020 Hz
B. The frequency of sound reflected from

wall and heard by the deriver is 980 Hz


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

C. The percentage increase in frequency of

sound after reflection from wall is 2 %

D. The percentage decrease in fregeuncy of

sound after reflection from wall is 2 %

Answer: A::C

o Watch Video Solution



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

44,
In the figure shown, an observer O, floats
(static) on water surface with ears in air while

another observer O, is moving upwards with

v
constant velocity V; = c in water. The source

. . V
moves down with constant velocity Vg = -

and emits sound of fregeuncy f. The velocity of


https://dl.doubtnut.com/l/_fQzRnPS0wxW7

sound in air is V and that in water is 4V. For

the situation shown in figure.

A. The wavelength of the sound received by

4V
O,is —
1I 5f

B. The wavelength of the sound received by

O'V
IS —
FUf

C. The frequency of the sound received by

21f
16

D. The wavelength of the sound received by

- 16V
02 IS ——

of


https://dl.doubtnut.com/l/_fQzRnPS0wxW7

Answer: A::C::D

o Watch Video Solution

Assertion-Reasoning

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.


https://dl.doubtnut.com/l/_fQzRnPS0wxW7
https://dl.doubtnut.com/l/_Xib4SrgvVGro

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Xib4SrgvVGro

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
different from its true frequency.

Statement Il: 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


https://dl.doubtnut.com/l/_Xib4SrgvVGro
https://dl.doubtnut.com/l/_JnKKSAOeK0Gd

number of waves per second that when both

of them remain at rest relatively.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_JnKKSAOeK0Gd

Answer: C

o Watch Video Solution

3. Statement I: If two people talk
simulaneously and each creates an intensity of
60 dB at a point P, then total intensity level at
the point Pis 120 dB

Statement II: sound level is defined on a non-

linear scale.


https://dl.doubtnut.com/l/_JnKKSAOeK0Gd
https://dl.doubtnut.com/l/_4ADRGvHAnshQ

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4ADRGvHAnshQ

4. Statement I: Intensity of sound wave
changes when the listener moves towards or
away from the stationary source.

Statement Il: The motion of listener causes the

apparent change in wavelength.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement |I.


https://dl.doubtnut.com/l/_4ADRGvHAnshQ
https://dl.doubtnut.com/l/_QLQ63n6gH2VW

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QLQ63n6gH2VW

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 | is defined as

I
IO

L(in dB) = 10logy =

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for
statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation


https://dl.doubtnut.com/l/_LWiW5SHb4eHl

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o 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/_LWiW5SHb4eHl
https://dl.doubtnut.com/l/_ksT4gI4NFj53

train has passed the person, then apparent
freqeuncy keeps on decreasing.
Statement Il: When train is approaching the

person then,

C
f=fo[;]

and when train is moving away from person

C
f:fo[c+u]

Here, c is velocity of sound u is velocity of train

and f, is original frequency of whistle.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for


https://dl.doubtnut.com/l/_ksT4gI4NFj53

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ksT4gI4NFj53

7. StatementI: A tuning fork is considered as a
source of an acoustic wave of a single
frequency as marked on its body.

Statementll: The tuning fork cannot produce
any of its harmonics due to its special nature

of construction.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_Xzt7VxfkdpQT

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Xzt7VxfkdpQT

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
different 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/_Z5FZ1EKOSXrx

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Z5FZ1EKOSXrx

9. Statement I: If two people talk
simulaneously and each creates an intensity of
60 dB at a point P, then total intensity level at
the point Pis 120 dB

Statement Il: sound level is defined on a non-

linear scale.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_Z5FZ1EKOSXrx
https://dl.doubtnut.com/l/_Ywb9aT14gL7y

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Ywb9aT14gL7y

10. Statement I: Intensity of sound wave

changes when the listener moves towards or

away from the stationary source.

Statement Il: The motion of listener causes the

apparent change in wavelength.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation


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

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: C

o 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/_alEQCbZHHKbm
https://dl.doubtnut.com/l/_rAXesD60D03l

intensity | is defined as

I
L(in dB) = 10log;p( —
0

A. Statement | is true, Statement Il is true:
Statement Il is a correct explanation for
statement I.

B. Statement | is true, Statement Il is true,
Statement Il is NOT a correct explanation
for Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_rAXesD60D03l

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 Il: When train is approaching the

person then,


https://dl.doubtnut.com/l/_rAXesD60D03l
https://dl.doubtnut.com/l/_p1S1BvVoqG0W

C
f=fo[;]

and when train is moving away from person

C
f:fo[c+u]

Here, c is velocity of sound u is velocity of train

and f, is original frequency of whistle.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation


https://dl.doubtnut.com/l/_p1S1BvVoqG0W

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution

13. StatementI: A tuning fork is considered as a
source of an acoustic wave of a single
frequency as marked on its body.

Statementll: The tuning fork cannot produce


https://dl.doubtnut.com/l/_p1S1BvVoqG0W
https://dl.doubtnut.com/l/_fTzqe7toHYd2

any of its harmonics due to its special nature

of construction.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_fTzqe7toHYd2

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
different 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/_fTzqe7toHYd2
https://dl.doubtnut.com/l/_euBSEFZeUZND

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 | is true, Statement Il is true:
Statement Il is a correct explanation for
statement |.

B. Statement | is true, Statement Il is true,
Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false


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

D. Statement | is falce: Statement Il is true

Answer: C

o Watch Video Solution

15. Statement |I: If two people talk
simulaneously and each creates an intensity of
60 dB at a point P, then total intensity level at
the point P is 120 dB

Statement lI: sound level is defined on a non-

linear scale.


https://dl.doubtnut.com/l/_euBSEFZeUZND
https://dl.doubtnut.com/l/_TcnFbEqFwZ2f

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_TcnFbEqFwZ2f

16. Statement |I: Intensity of sound wave
changes when the listener moves towards or
away from the stationary source.

Statement Il: The motion of listener causes the

apparent change in wavelength.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_TcnFbEqFwZ2f
https://dl.doubtnut.com/l/_X1uSFv1Pil7K

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_X1uSFv1Pil7K

17. Statement I: A 80 dB sound has twice the
intensity of a 40 dB sound.
Statement IlI: Loudness of a sound of a certain

intensity | is defined as

I
L(in dB) = 10log,, I_
0

A. Statement | is true, Statement Il is true:
Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_3dGpDEHKMg66

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3dGpDEHKMg66

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
train has passed the person, then apparent
frequency keeps on decreasing.

Statement Il: When train is approaching the

person then,

C
f=fo[a]

and when train is moving away from person

C
f:fo[c+u]



https://dl.doubtnut.com/l/_kdE9B1Qj2WdR

Here, c is velocity of sound u is velocity of train

and f, is original frequency of whistle.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement |I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_kdE9B1Qj2WdR

Answer: D

o Watch Video Solution

19. StatementlI: A tuning fork is considered as a
source of an acoustic wave of a single
frequency as marked on its body.

Statementll: The tuning fork cannot produce
any of its harmonics due to its special nature

of construction.


https://dl.doubtnut.com/l/_kdE9B1Qj2WdR
https://dl.doubtnut.com/l/_fmheOhsxKsMd

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: A

o Watch Video Solution



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

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
different from its true frequency.

Statement llI: 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


https://dl.doubtnut.com/l/_fmheOhsxKsMd
https://dl.doubtnut.com/l/_4JnkPjhvQHaC

number of waves per second that when both

of them remain at rest relatively.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement |I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_4JnkPjhvQHaC

Answer: C

o Watch Video Solution

21. Statement |I: If two people talk
simulaneously and each creates an intensity of
60 dB at a point P, then total intensity level at
the point Pis 120 dB

Statement II: sound level is defined on a non-

linear scale.


https://dl.doubtnut.com/l/_4JnkPjhvQHaC
https://dl.doubtnut.com/l/_8OCdaGxZUjqV

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8OCdaGxZUjqV

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 | is true, Statement Il is true:

Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_8OCdaGxZUjqV
https://dl.doubtnut.com/l/_kwjaBb3ccYN4

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kwjaBb3ccYN4

23. Statement I: A 80 dB sound has twice the
intensity of a 40 dB sound.
Statement IlI: Loudness of a sound of a certain

intensity | is defined as

I
L(in dB) = 10log,, I_
0

A. Statement | is true, Statement Il is true:
Statement Il is a correct explanation for

statement I.


https://dl.doubtnut.com/l/_3MswOBXjiTeb

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3MswOBXjiTeb

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 Il: When train is approaching the

person then,

C
f=fo[a]

and when train is moving away from person

C
f:fo[c+u]



https://dl.doubtnut.com/l/_6AOettqWQCW0

Here, c is velocity of sound u is velocity of train

and f, is original frequency of whistle.

A. Statement | is true, Statement Il is true:

Statement Il is a correct explanation for

statement |I.

B. Statement | is true, Statement Il is true,

Statement Il is NOT a correct explanation

for Statement |.

C. Statement | is true, Statement Il is false

D. Statement | is falce: Statement Il is true


https://dl.doubtnut.com/l/_6AOettqWQCW0

Answer: D

o Watch Video Solution

Comprehension

m

1. A railroad train is travelling at 30— in still
S

air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

m
is 345—.
S

Q. What is the frequency of the sound waves


https://dl.doubtnut.com/l/_6AOettqWQCW0
https://dl.doubtnut.com/l/_EbxEC0I4aDFp

heard by a stationary listener in front of the

train?

A. 547.6Hz

B. 690.6Hz

C. 590.9Hz

D. 520.3Hz

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_EbxEC0I4aDFp

m
2. A railroad train is travelling at 30— in still

S
air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

m
is 345—.
S

Q. What is the frequency of the sound waves
heard by a stationary listener behind the
train?

A.420Hz

B. 460Hz

C.480Hz


https://dl.doubtnut.com/l/_byq3bG6PQDzc

D.430Hz

Answer: B

o Watch Video Solution

3. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u=30—. A stationary
S

reciever is located on the line of source in

succession wall — source — receiver. If

m
velocity of osund propagation is v = 330;,


https://dl.doubtnut.com/l/_byq3bG6PQDzc
https://dl.doubtnut.com/l/_oyM2nYgrNxWt

then

Q. The beat frequency recorded by the receiver

is

A.110Hz

B.210Hz

C. 150Hz

D. 220Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oyM2nYgrNxWt
https://dl.doubtnut.com/l/_sjnII8AViQDH

4. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u=30—. A stationary
S

reciever is located on the line of source in

succession wall - source — receiver. If

3 . . m
velocity of osund propagation is v = BBOE,
then

Q. The wavelength of direct waves received by

the receiver is

A. 50cm

B. 100cm


https://dl.doubtnut.com/l/_sjnII8AViQDH

C. 150cm

D. 90cm

Answer: A

° Watch Video Solution

5. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u=30—. A stationary
S

reciever is located on the line of source in

succession wall — source — receiver. If


https://dl.doubtnut.com/l/_sjnII8AViQDH
https://dl.doubtnut.com/l/_8QqpoCKmctzC

m
velocity of osund propagation is v = 330;,

then

Q. The wavelength of reflected waves received

by the receiver is

A. 120cm

B. 50cm

C.90cm

D. 60cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8QqpoCKmctzC

6. A source S of acoustic wave of the frequency
vo = 1700Hz and a receiver R are located at
the same point. At the instant t =0, the
source start from rest to move away from the

receiver with a constant acceleration . The

m

velocity of sound in airis v = 340;.

m
Q. If w= 105—2, the apparent frequency that

will be recorded by the stationary receiver at

t = 10s will be

A.1700Hz


https://dl.doubtnut.com/l/_8QqpoCKmctzC
https://dl.doubtnut.com/l/_8fq4XYcM2PMd

B.1.35Hz

C. 850Hz

D.1.27Hz

Answer: B

o Watch Video Solution

7. A source S of acoustic wave of the frequency
Vo = 1700Hz and a receiver R are located at
the same point. At the instant ¢ =0, the

source start from rest to move away from the


https://dl.doubtnut.com/l/_8fq4XYcM2PMd
https://dl.doubtnut.com/l/_xYVCU7s0AiyW

receiver with a constant acceleration w. The

m
velocity of sound in airis v = 340—.
S
m
If 0 = 10— for 10s and then w = 0 for t > 10s,
S

the apparent frequency recorded by the

receiver at t = 15s

A.1700Hz

B.1313Hz

C. 850Hz

D.1.23Hz

Answer: B

| |


https://dl.doubtnut.com/l/_xYVCU7s0AiyW

| L ® Watch Video Solution

8. A small source of sound vibrating frequency

100

500 Hz is rotated in a circle of radius — cm
T

at a constant angular speed of 5.0 revolutions

m
per second. The speed of sound in air is 330—.

S
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


https://dl.doubtnut.com/l/_xYVCU7s0AiyW
https://dl.doubtnut.com/l/_YyyPhbzIAPOm

B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

Answer: C

o Watch Video Solution

9. A small source of sound vibrating frequency

100

500 Hz is rotated in a circle of radius — cm
T


https://dl.doubtnut.com/l/_YyyPhbzIAPOm
https://dl.doubtnut.com/l/_vJIlu7yUQVK8

at a constant angular speed of 5.0 revolutions

m

per second. The speed of sound in air is 330;.

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 f of the range of

f min max

values of the apparent frequency heard by him

will be

A.f . =d455Hzf = 535Hz

min max

B.f . =484Hzf = 515Hz

max


https://dl.doubtnut.com/l/_vJIlu7yUQVK8

C.fo: = 484Hzf = 500Hz

max

D.f, = 500Hzf . = 515Hz

max

Answer: B

° Watch Video Solution

10. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
i

5.0 revolutions per second. The speed of

m

sound in air is 330;.


https://dl.doubtnut.com/l/_vJIlu7yUQVK8
https://dl.doubtnut.com/l/_xXeE8uH5FHIE

Q. If the observer moves towards the source

m
with a constant speed of 20—, along the radial
S

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.6%
B.3%

C.2%

D.9 %


https://dl.doubtnut.com/l/_xXeE8uH5FHIE

Answer: A

o 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

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to

submarine. The frequency of reflected waves

are detected by the submarine and found to


https://dl.doubtnut.com/l/_xXeE8uH5FHIE
https://dl.doubtnut.com/l/_k7vw1agoMJjM

be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The speed of indian submarine is

Sonar waves

- —v — VvV v _ v %
Indian
L
Fixed
island


https://dl.doubtnut.com/l/_k7vw1agoMJjM

D.20—

Answer: B

o 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

m

with velocity 1050— in water. Initially the
S

waves are getting reflected from a fixed island

and the reflected waves are coming back to


https://dl.doubtnut.com/l/_k7vw1agoMJjM
https://dl.doubtnut.com/l/_LzovsQEtYlwB

submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The velocity of enemy ship should be

Sonar waves

- —v —v — v __ v %
Indian
submarine L
e A& & & Fixed
island

m

A. 50— towards indian submarine
S


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

m

B. 50— away from indian submarine
S

m
C. 1005 towards indian submarine

m

D. 100; away from indian submarine

Answer: A

o Watch Video Solution

13. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m

with velocity 1050; in water. Initially the


https://dl.doubtnut.com/l/_LzovsQEtYlwB
https://dl.doubtnut.com/l/_uRpBLmxxdTQ2

waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q If the wavelength received by enemy ship is

A" and wavelength of reflected waves received


https://dl.doubtnut.com/l/_uRpBLmxxdTQ2

A!
by submarine is A'’, then ()\'_' ) equals

Sonar waves

Gy "

S A& &~ & Fixed
island

Al
B.1.1
C.1.2

D. 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_uRpBLmxxdTQ2

14. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to

which the frequency of reflected waves


https://dl.doubtnut.com/l/_uRpBLmxxdTQ2
https://dl.doubtnut.com/l/_GYfuVoeFJNf5

detected by submarine becomes 21 % greater
than the sent waves.

Q. Bulk modulus of sea water should be

kg
= 1000—)
m

approximately |p = ..,

Sonar waves

. -—_' I -
Indian
L
Fixed
island


https://dl.doubtnut.com/l/_GYfuVoeFJNf5

Answer: B

o Watch Video Solution

15. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

15\ kg

The density of air is p = | == |~ and velocity
11 Jm3
m

of sound in air is 330;. Based on this

information answer the following questions.
Q. The pressure amplitude at the observation

point is


https://dl.doubtnut.com/l/_GYfuVoeFJNf5
https://dl.doubtnut.com/l/_dGXgTgClNe87

Answer: C

o Watch Video Solution

16. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.


https://dl.doubtnut.com/l/_dGXgTgClNe87
https://dl.doubtnut.com/l/_T7qaXNpWjzcr

15\ kg
11 | m3

The density of air is p = (— — and velocity

m
of sound in air is 330;. 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.3.22x107°

B.3.22 x 10712

C.3.22 x 10°°

D.1.07 x 1019


https://dl.doubtnut.com/l/_T7qaXNpWjzcr

Answer: C

o Watch Video Solution

17.

In the figure shown below, a source of sound
having power 12 x 10-°W is kept at O, which is
emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2


https://dl.doubtnut.com/l/_T7qaXNpWjzcr
https://dl.doubtnut.com/l/_90marvyK1EMg

having areas A =2x% 103m? and
Ay =4x 103m?, respectively

Q. find the intensity at both the surfaces.

-GW -6W

A1, =12x10 —2,12=12><10 —
m m

_9W _9W

B.I, =6x10 E,I2=12><10 ;
—9W —9W
C.I,=6x10 —2,12=3><10 —
m m

-9W -9W

D.I;, =12 %10 EJ2=3><10 E

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_90marvyK1EMg
https://dl.doubtnut.com/l/_EoIU2m911M1X

18.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. If two persons (having almost same

physique) A and B are standing at the location


https://dl.doubtnut.com/l/_EoIU2m911M1X

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 sufficient

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EoIU2m911M1X

19.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. Let the areas of the eardrums of persons A

and B be AA:2mm2 and AB=4mm2,


https://dl.doubtnut.com/l/_fS6CafgragAz

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

o Watch Video Solution



https://dl.doubtnut.com/l/_fS6CafgragAz

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_nzxNxj4edsKB

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_nzxNxj4edsKB

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the pressure amplitude of given sound

wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_nzxNxj4edsKB

A.0.03Pa

B. 0.04Pa

C. 0.3Pa

D. 0.4Pa

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_nzxNxj4edsKB
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Inner ear

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_7pFwAJBN7vkR

with the information that a sound is present.
The three 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 figure 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 50mm? and
the area of stirrup is about 5mm?. The mass of
ossicles is negligible. As a result, force exerted

by sound wave in air on eardrum and ossicles


https://dl.doubtnut.com/l/_7pFwAJBN7vkR

is same as the force exerted by ossicles on the
inner ear. Consider a sound wave having
maximum pressure fluctuation of 4 x 10 Pa
from its normal equilibrium pressure value

which is equal to 10°Pa. Frequency of sound

m

wave in air is 332—. Velocity of sound wave in
S

fluid (present in inner ear) is 1500?. Bulk
modulus of air is 1.42 x 10°Pa. Bulk modulus
of fluid is 2.18 x 10°Pa.

Q. Find the displacement amplitude of given

sound wave in the fluid of inner ear.

A 4.4 %10 1m


https://dl.doubtnut.com/l/_7pFwAJBN7vkR

B.8 x 10m

C.3.65 x 10 m

D.8.1 x 10 1?m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_7pFwAJBN7vkR

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


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

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


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

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is

2.18 x 10°Pa.

Q. If the person is using an hearing aid, which


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

increase 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/_oRuFTiVgkLNm

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


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

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


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

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where


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

w

average sound intensity is 3.2 x 10'5—2. How
m

much energy in the form of sound is taken up
by the person in his meal time of 1 h?
A12x107°J
B.1.8x 107%J
C.2.4x107°J

D.3.6 x10°%J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OxZpZatwZfsY
https://dl.doubtnut.com/l/_3N3B5r8sjZOW

Inner ear

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_3N3B5r8sjZOW

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_3N3B5r8sjZOW

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. With respect to information provided

above, mark the correct statement.


https://dl.doubtnut.com/l/_3N3B5r8sjZOW

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/_3N3B5r8sjZOW

Answer: A

o Watch Video Solution

....--________________

Detector
Source of
sound of frequency f

25.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start

from the shown location in anticlockwise


https://dl.doubtnut.com/l/_3N3B5r8sjZOW
https://dl.doubtnut.com/l/_aDbgefUzM2Ga

directionatt =0
(Take velocity of sound in air as v)

What is the frequency as received by detector,

i
when it rotates by an angle 5?

Answer: D

| &


https://dl.doubtnut.com/l/_aDbgefUzM2Ga

| ' Watch Video Solution ]

Detector

Source of
sound of frequency f

f———r=28 ——»|

26.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)


https://dl.doubtnut.com/l/_aDbgefUzM2Ga
https://dl.doubtnut.com/l/_jETfluoDnzeu

Q. Find the time at which the detector will

hear the maximum frequency for the first time.

o
A. )

STt
(30)
4t
C. @
Tt

D. —
o)

Answer: B

o Watch Video Solution



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

tector
De Source of

sound of frequency f

[——— =2k ——»|

27.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)

Find the time interval between minimum and


https://dl.doubtnut.com/l/_DXKmKY8KdErr

maximum frequency as

detector.

Answer: C

received by the

° Watch Video Solution



https://dl.doubtnut.com/l/_DXKmKY8KdErr

28.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number


https://dl.doubtnut.com/l/_vy6kFdC09zj4

of beats heard by the listener per second will

be

A 4

B.3

C.0

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vy6kFdC09zj4

29.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .
v = 340; and answer the following questions.

Q. If the listener is at rest and located such

that the tuning fork is moving between the


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

listener and the wall, number of beats heard

by the listerner per second will be nearly

A.O

B.6

C.8

D. 4

Answer: D

° Watch Video Solution



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

30.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .
v = 340; and answer the following questions.

Q. If the listener, along with the source, is

moving towards the wall with the same speed

m
le., 2;, such that the source remains between


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

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/_NXqNRxJjNWWA

31.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. If the listerner along with the source is

moving towards the wall with the same speed

m
ie., 2g, such that he (listener) remains


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

between the source and the wall, number of

beats heard by him will be

A2

B.6

C.8

D. 4

Answer: D

° Watch Video Solution



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

32. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance [ = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. Find the frequency of osund received by the

observer at the moment when the source gets


https://dl.doubtnut.com/l/_zWsBVcm03UbC

closest to him.

S = Source
D = Detector

+— T

Ground

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C


https://dl.doubtnut.com/l/_zWsBVcm03UbC

° Watch Video Solution

33. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance | = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. The distance between the source and the

observer at the moment when the observer


https://dl.doubtnut.com/l/_zWsBVcm03UbC
https://dl.doubtnut.com/l/_NnjqQSuqwlAn

receives a frequency f = f is

S = Source
D = Detector

+— T

Ground

A. 640m

B. 420m

C.320m

D. 250m

Answer: A


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

o Watch Video Solution

S = Source
D = Detector

D

Ground

+— X

34.

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector

starts moving down with constant velocity v


https://dl.doubtnut.com/l/_NnjqQSuqwlAn
https://dl.doubtnut.com/l/_DUzK23tj6JOF

At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound waves emitted by

Vo
sourceatt= — s
2g

A f,

v Yo
0


https://dl.doubtnut.com/l/_DUzK23tj6JOF

C.f,

D.f,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DUzK23tj6JOF

35. e

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
vo in vertical upward directon and reflector
starts moving down with constant velocity v,
At t- 0, the vertical separation between the

>v(2)

reflector and source is H . The speed of

29
sound in air is v(> >v0), Take f, as the

frequency of sound waves emitted by source.

Based on above information answer the


https://dl.doubtnut.com/l/_Q893KX5bGs9B

following questions.

Q. Wavelength of sound waves as received by

%

0

detector before reflection at t = 2— IS
g

1%
A —

fo

V+VO

8 2
.fO

D. none of these

Answer: C

| €8


https://dl.doubtnut.com/l/_Q893KX5bGs9B

| ¥ Watch Video Solution J

36. L.

A source of sound and a detector are placed at
the same place on ground At t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector
starts moving down with constant velocity v
At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the


https://dl.doubtnut.com/l/_Q893KX5bGs9B
https://dl.doubtnut.com/l/_pb6ZGaDVz4bE

frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound received by detector
Vo

after being reflected by reflector at t = @ is

2fo (v + vo)
2v - v,
2fov

V-VO

, v+, v
X
C. 2fo 2v - v, V-V,

V+V0

A.

B



https://dl.doubtnut.com/l/_pb6ZGaDVz4bE

Answer: C

o Watch Video Solution

m
37. A railroad train is travelling at 30— in still

S
air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

m
is 345—.
S

Q. What is the frequency of the sound waves
heard by a stationary listener in front of the

train?


https://dl.doubtnut.com/l/_pb6ZGaDVz4bE
https://dl.doubtnut.com/l/_5lFyxZHe6gX7

A. 547.6Hz

B. 690.6Hz

C. 590.9Hz

D. 520.3Hz

Answer: A

o Watch Video Solution

m

38. A railroad train is travelling at 30— in still
S

air. The frequency of the note emitted by


https://dl.doubtnut.com/l/_5lFyxZHe6gX7
https://dl.doubtnut.com/l/_KPr57hcdTQqg

locomotive whistle is 500 Hz. Speed of sound

m

is 345—.
S

Q. What is the frequency of the sound waves

heard by a stationary listener behind the

train?

A. 420Hz

B. 460Hz

C. 480Hz

D.430Hz

Answer: B

| &


https://dl.doubtnut.com/l/_KPr57hcdTQqg

| ' Watch Video Solution |

39. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m
a wall with velocity u = 30;. A stationary

reciever is located on the line of source in

succession wall - source — receiver. If
) , , m
velocity of osund propagation is v =330—,
S

then

Q. The beat frequency recorded by the receiver

is


https://dl.doubtnut.com/l/_KPr57hcdTQqg
https://dl.doubtnut.com/l/_o3I9COMfLsbN

A.110Hz

B.210Hz

C. 150Hz

D. 220Hz

Answer: A

o Watch Video Solution

40. A source of sonic oscillation with

frequency ny = 600Hz moves away and at right


https://dl.doubtnut.com/l/_o3I9COMfLsbN
https://dl.doubtnut.com/l/_iicKtBIrcTFa

m

angles to a wall with velocity u=30;. A

stationary reciever is located on the line of
source In succession wall - source -

receiver. If velocity of osund propagation is
m
V= 330;, then
Q. The wavelength of direct waves received by
the receiver is
A. 50cm
B. 100cm

C. 150cm

D. 90cm


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

Answer: A

o Watch Video Solution

41. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u=30—. A stationary
S

reciever is located on the line of source in

succession wall - source — receiver. If

m

velocity of osund propagation is v = 330;,

then


https://dl.doubtnut.com/l/_iicKtBIrcTFa
https://dl.doubtnut.com/l/_Z5thLULmUlSG

Q. The wavelength of reflected waves received

by the receiver is

A.120cm

B. 50cm

C.90cm

D. 60cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Z5thLULmUlSG

42. A source S of acoustic wave of the
frequency vy = 1700Hz and a receiver R are
located at the same point. At the instant ¢t = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.

m

The velocity of sound in airis v = 340;.

m

Q. If w = 10—, the apparent frequency that
S

will be recorded by the stationary receiver at

t = 10s will be

A.1700Hz

B.1.35Hz


https://dl.doubtnut.com/l/_108Oo0IGglcH

C. 850Hz

D.1.27Hz

Answer: B

o Watch Video Solution

43. A source S of acoustic wave of the
frequency v, = 1700Hz and a receiver R are
located at the same point. At the instant ¢ = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.


https://dl.doubtnut.com/l/_108Oo0IGglcH
https://dl.doubtnut.com/l/_dBKXV2XNO586

m

The velocity of sound in airis v = 340;.

m
If 0 = 10— for 10s and then w = 0 for t > 10s,
S

the apparent frequency recorded by the
receiver at t = 15s

A. 1700Hz

B.1313Hz

C. 850Hz

D. 1.23Hz

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_dBKXV2XNO586

44, A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m
sound in air is 330—.

S
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


https://dl.doubtnut.com/l/_dBKXV2XNO586
https://dl.doubtnut.com/l/_3xek03eeuUfU

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


https://dl.doubtnut.com/l/_3xek03eeuUfU
https://dl.doubtnut.com/l/_v95uE1UVRyLb

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

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 f_._

and the maximum f of the range of values

max

of the apparent frequency heard by him will be

A.f . =d455Hzf = 535Hz

min max

B.f. .. = 484Hzf = 515Hz

max

C.f.. =484Hzf = 500Hz

max


https://dl.doubtnut.com/l/_v95uE1UVRyLb

D.f . =500Hzf, . =515Hz

max

Answer: B

o Watch Video Solution

46. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

Q. If the observer moves towards the source


https://dl.doubtnut.com/l/_v95uE1UVRyLb
https://dl.doubtnut.com/l/_wzfte9QRDAXV

m
with a constant speed of 20;, 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.6%

B.3 %

C.2%

D.9 %

Answer: A

| &


https://dl.doubtnut.com/l/_wzfte9QRDAXV

| ' Watch Video Solution |

47. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050; in water. Initially the

waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to


https://dl.doubtnut.com/l/_wzfte9QRDAXV
https://dl.doubtnut.com/l/_1G2Q9XUr3fJx

which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The speed of indian submarine is

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island


https://dl.doubtnut.com/l/_1G2Q9XUr3fJx

Answer: B

o Watch Video Solution

48. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to

submarine. The frequency of reflected waves

are detected by the submarine and found to


https://dl.doubtnut.com/l/_1G2Q9XUr3fJx
https://dl.doubtnut.com/l/_cHuKyXmTDdO1

be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The velocity of enemy ship should be

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island

m

A. 50— towards indian submarine
S

m

B. 50— away from indian submarine
S

m
C. 1005 towards indian submarine


https://dl.doubtnut.com/l/_cHuKyXmTDdO1

m

D. 100— away from indian submarine
S

Answer: A

o 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

m

with velocity 1050— in water. Initially the
S

waves are getting reflected from a fixed island

and the reflected waves are coming back to


https://dl.doubtnut.com/l/_cHuKyXmTDdO1
https://dl.doubtnut.com/l/_mPTdMMheyGWf

submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q If the wavelength received by enemy ship is

A" and wavelength of reflected waves received


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

Al
by submarine is A'’, then (A_ ) equals

Sonar waves

Gy "

S A& &~ & Fixed
island

Al
B.1.1
C.1.2

D. 2

Answer: B

o Watch Video Solution



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

50. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to

which the frequency of reflected waves


https://dl.doubtnut.com/l/_mPTdMMheyGWf
https://dl.doubtnut.com/l/_ZJqydL6I9KVR

detected by submarine becomes 21 % greater
than the sent waves.

Q. Bulk modulus of sea water should be

k
= 1000—93)
m

approximately {p = ..

Sonar waves

- —v — vV — v _ v %
Indian
submarine L
S A& A& & Fixed
island


https://dl.doubtnut.com/l/_ZJqydL6I9KVR

Answer: B

° Watch Video Solution

51. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

11 | m3

15\ kg
The density of air is p = | == |~ and velocity
m

m

of sound in air is 330—. Based on this
S

information answer the following questions.

Q. The pressure amplitude at the observation

point is


https://dl.doubtnut.com/l/_ZJqydL6I9KVR
https://dl.doubtnut.com/l/_OOP68shyPYlj

Answer: C

° Watch Video Solution

52. Due to point isotropic sound source, the

intensity at a point is observed as 40 dB. The


https://dl.doubtnut.com/l/_OOP68shyPYlj
https://dl.doubtnut.com/l/_97bTKhBa6ptK

15\ kg
density of air is p = Pl and velocity of
m

m

sound in air is 330—. Based on this
S

information answer the following questions.

Q. The ratio of displacement amplitude of

wave at observation point to wavelength of

sound waves is
A.3.22 x10°°
B.3.22 x 10~ 12

C.3.22 x 10°°

D.1.07 x 10°10


https://dl.doubtnut.com/l/_97bTKhBa6ptK

Answer: C

o Watch Video Solution

53.

In the figure shown below, a source of sound
having power 12 x 10 %W is kept at O, which is
emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2


https://dl.doubtnut.com/l/_97bTKhBa6ptK
https://dl.doubtnut.com/l/_lE9RFKqQYGE2

having areas A =2x% 103m? and
Ay =4 X 103m?, respectively

Q. find the intensity at both the surfaces.

—GW —6W

Al,=12x10 —2,12=12><10 —
m m

_9W _9W

B.I;, =6x10 $J2=12><10 ;
—9W —9W
C.I,=6x10 —2,I2=3><10 —
m m

-9W -9W

D.I; =12 x 10 —2,12=3><10 —
m m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lE9RFKqQYGE2
https://dl.doubtnut.com/l/_TPzuqJy2s4bp

54.

In the figure shown below, a source of sound
having power 12 x 10 %W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2x% 10°m? and
Ay =4x 103m?, respectively

Q. If two persons (having almost same

physique) A and B are standing at the location


https://dl.doubtnut.com/l/_TPzuqJy2s4bp

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 sufficient

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_TPzuqJy2s4bp

55.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2x% 103m? and
Ay =4x 103m?, respectively

Q. Let the areas of the eardrums of persons A

and B be AA=2mm2 and AB=4mm2,


https://dl.doubtnut.com/l/_97UQz8O8GXLe

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/_97UQz8O8GXLe

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_XUtCvt90rve1

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_XUtCvt90rve1

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the pressure amplitude of given sound

wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_XUtCvt90rve1

A.0.03Pa

B. 0.04Pa

C. 0.3Pa

D. 0.4Pa

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XUtCvt90rve1
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Inner ear

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_fs1NNrOlq0B7

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_fs1NNrOlq0B7

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the displacement amplitude of given

sound wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_fs1NNrOlq0B7

A 4.4x10 Um

B.8 x 1011m

C.3.65x 10 11m

D.8.1 x 10 1%m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fs1NNrOlq0B7

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_1jlPu6wPuQyb

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_1jlPu6wPuQyb

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is

2.18 x 10°Pa.

Q. If the person is using an hearing aid, which


https://dl.doubtnut.com/l/_1jlPu6wPuQyb

increase the intensity of given sound wave

change as perceived by inner ear?

A. 1000

B. 100

C. 10000

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1jlPu6wPuQyb

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_5yPfZfsWXqJO

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_5yPfZfsWXqJO

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where


https://dl.doubtnut.com/l/_5yPfZfsWXqJO

w

average sound intensity is 3.2 x 10'5—2. How
m

much energy in the form of sound is taken up
by the person in his meal time of 1 h?
A12x107°J
B.1.8x 107%J
C.2.4x107°J

D.3.6 x10°%J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5yPfZfsWXqJO
https://dl.doubtnut.com/l/_lDyJTh2vwxOO

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_lDyJTh2vwxOO

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_lDyJTh2vwxOO

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. With respect to information provided

above, mark the correct statement.


https://dl.doubtnut.com/l/_lDyJTh2vwxOO

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/_lDyJTh2vwxOO

Answer: A

° Watch Video Solution

SN S
Detector

Source of
sound of frequency f

f———r=28 ———»|

61.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start

from the shown location in anticlockwise


https://dl.doubtnut.com/l/_lDyJTh2vwxOO
https://dl.doubtnut.com/l/_ybUK5iEpjmZq

directionatt =0
(Take velocity of sound in air as v)

What is the frequency as received by detector,

i
when it rotates by an angle 5?

Answer: D

| &


https://dl.doubtnut.com/l/_ybUK5iEpjmZq

| ' Watch Video Solution ]

Detector

Source of
sound of frequency f

[——— =28 ——»|

62.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)


https://dl.doubtnut.com/l/_ybUK5iEpjmZq
https://dl.doubtnut.com/l/_0ZS8e04nBajZ

Q. Find the time at which the detector will

hear the maximum frequency for the first time.

o
A. )

STt
(30)
4t
C. @
Tt

D. —
o)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0ZS8e04nBajZ

tector
De Source of

sound of frequency f

[————r=28 ——»|

63.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)

Find the time interval between minimum and


https://dl.doubtnut.com/l/_aMFur7zpNOUt

maximum frequency as

detector.

Answer: C

received by the

o Watch Video Solution



https://dl.doubtnut.com/l/_aMFur7zpNOUt

64.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number


https://dl.doubtnut.com/l/_lsMzvcvT8nJl

of beats heard by the listener per second will

be

A 4

B.3

C.0

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lsMzvcvT8nJl

65.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .
v = 340; and answer the following questions.

Q. If the listener is at rest and located such

that the tuning fork is moving between the


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

listener and the wall, number of beats heard

by the listerner per second will be nearly

A.O

B.6

C.8

D. 4

Answer: D

o Watch Video Solution



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

66.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .
v = 340; and answer the following questions.

Q. If the listener, along with the source, is

moving towards the wall with the same speed

m
le., 2;, such that the source remains between


https://dl.doubtnut.com/l/_w2mxsWNs3Yrm

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

o Watch Video Solution



https://dl.doubtnut.com/l/_w2mxsWNs3Yrm

67.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. If the listerner along with the source is

moving towards the wall with the same speed

m
ie., 2g, such that he (listener) remains


https://dl.doubtnut.com/l/_1YhFb7yeIwuB

between the source and the wall, number of

beats heard by him will be

A2

B.6

C.8

D. 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_1YhFb7yeIwuB

68. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance [ = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. Find the frequency of osund received by the

observer at the moment when the source gets


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

closest to him.

S = Source
D = Detector

Ground

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C


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

o Watch Video Solution

69. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance | = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. The distance between the source and the

observer at the moment when the observer


https://dl.doubtnut.com/l/_xhirVbqjhoTy
https://dl.doubtnut.com/l/_0iEpUqlr6xgh

receives a frequency f = f is

S = Source
D = Detector

D

Ground

A. 640m

B. 420m

C.320m

D. 250m

Answer: A


https://dl.doubtnut.com/l/_0iEpUqlr6xgh

° Watch Video Solution

S = Source
D = Detector

D

Ground

70.

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector

starts moving down with constant velocity v


https://dl.doubtnut.com/l/_0iEpUqlr6xgh
https://dl.doubtnut.com/l/_BLGeVRoMMYSh

At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound waves emitted by

Vo
sourceatt= —is
2g

A f,

v Yo
5.fol 3 5


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

C.f,

D.f,

Answer: B

° Watch Video Solution



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

71. Lo

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
vo in vertical upward directon and reflector
starts moving down with constant velocity v,
At t- 0, the vertical separation between the

>v(2)

reflector and source is H . The speed of

29
sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.

Based on above information answer the


https://dl.doubtnut.com/l/_oJVWlV7f5CYK

following questions.

Q. Wavelength of sound waves as received by

%

0

detector before reflection at t = 2— IS
g

1%
A —

fo

V+VO

8 2
.fO

D. none of these

Answer: C

| €8


https://dl.doubtnut.com/l/_oJVWlV7f5CYK

| ¥ Watch Video Solution J

72. 5.

A source of sound and a detector are placed at
the same place on ground At t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector
starts moving down with constant velocity v
At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the


https://dl.doubtnut.com/l/_oJVWlV7f5CYK
https://dl.doubtnut.com/l/_EBGYW00I5gep

frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound received by detector
Vo

after being reflected by reflector at t = @ is

2fo (v + vo)
2v - v,
2fov

V-VO

, v+, v
X
C. 2fo 2v - v, V-V,

V+V0

A.

B



https://dl.doubtnut.com/l/_EBGYW00I5gep

Answer: C

o Watch Video Solution

m
73. A railroad train is travelling at 30— in still

S
air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

m
is 345—.
S

Q. What is the frequency of the sound waves
heard by a stationary listener in front of the

train?


https://dl.doubtnut.com/l/_EBGYW00I5gep
https://dl.doubtnut.com/l/_SsNz2hytCeZW

A. 547.6Hz

B. 690.6Hz

C. 590.9Hz

D. 520.3Hz

Answer: A

° Watch Video Solution

m

74. A railroad train is travelling at 30— in still
S

air. The frequency of the note emitted by


https://dl.doubtnut.com/l/_SsNz2hytCeZW
https://dl.doubtnut.com/l/_uk6yYA4yHMx7

locomotive whistle is 500 Hz. Speed of sound

m

is 345—.
S

Q. What is the frequency of the sound waves

heard by a stationary listener behind the

train?

A. 420Hz

B. 460Hz

C. 480Hz

D.430Hz

Answer: B

| &


https://dl.doubtnut.com/l/_uk6yYA4yHMx7

| ' Watch Video Solution ]

75. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u = 30;. A stationary

reciever is located on the line of source in

succession  wall - source — receiver. If
: . m
velocity of osund propagation is v =330—,
S

then

Q. The beat frequency recorded by the receiver

IS


https://dl.doubtnut.com/l/_uk6yYA4yHMx7
https://dl.doubtnut.com/l/_oOfSwKuQbcb5

A.110Hz

B.210Hz

C. 150Hz

D. 220Hz

Answer: A

° Watch Video Solution

76. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to


https://dl.doubtnut.com/l/_oOfSwKuQbcb5
https://dl.doubtnut.com/l/_8GFxeCq7gchj

m
a wall with velocity u=30—. A stationary

S
reciever is located on the line of source in

succession wall — source — receiver. If

m
velocity of osund propagation is v = 3302,

then
Q. The wavelength of direct waves received by
the receiver is

A. 50cm

B. 100cm

C. 150cm

D. 90cm


https://dl.doubtnut.com/l/_8GFxeCq7gchj

Answer: A

o Watch Video Solution

77. A source of sonic oscillation with frequency

n, = 600Hz moves away and at right angles to

m

a wall with velocity u=30—. A stationary
S

reciever is located on the line of source in

succession wall - source — receiver. If

m

velocity of osund propagation is v = 330;,

then


https://dl.doubtnut.com/l/_8GFxeCq7gchj
https://dl.doubtnut.com/l/_Go7YBRv8RkNP

Q. The wavelength of reflected waves received

by the receiver is

A.120cm

B. 50cm

C.90cm

D. 60cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Go7YBRv8RkNP

78. A source S of acoustic wave of the
frequency vy = 1700Hz and a receiver R are
located at the same point. At the instant t = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.

m

The velocity of sound in airis v = 340;.

m

Q. If w = 10—, the apparent frequency that
S

will be recorded by the stationary receiver at

t = 10s will be

A.1700Hz

B.1.35Hz


https://dl.doubtnut.com/l/_TQXokpNO0QVG

C. 850Hz

D.1.27Hz

Answer: B

o Watch Video Solution

79. A source S of acoustic wave of the
frequency vy = 1700Hz and a receiver R are
located at the same point. At the instant ¢ = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.


https://dl.doubtnut.com/l/_TQXokpNO0QVG
https://dl.doubtnut.com/l/_z9YJzPxa9igW

m

The velocity of sound in airis v = 340;.

m
If 0 = 10— for 10s and then @ = 0 for t > 10s,
S

the apparent frequency recorded by the
receiver at t = 15s

A. 1700Hz

B.1313Hz

C. 850Hz

D. 1.23Hz

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_z9YJzPxa9igW

80. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m
sound in air is 330—.

S
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


https://dl.doubtnut.com/l/_z9YJzPxa9igW
https://dl.doubtnut.com/l/_czWSJJk53Er3

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


https://dl.doubtnut.com/l/_czWSJJk53Er3
https://dl.doubtnut.com/l/_6EadJzBWHmV2

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

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 f_._

and the maximum f of the range of values

max

of the apparent frequency heard by him will be

A.f . =d455Hzf = 535Hz

min max

B.f .. = 484Hzf = 515Hz

max

C.f.. =484Hzf = 500Hz

max


https://dl.doubtnut.com/l/_6EadJzBWHmV2

D.f... =500Hzf . =515Hz

max

Answer: B

o Watch Video Solution

82. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

Q. If the observer moves towards the source


https://dl.doubtnut.com/l/_6EadJzBWHmV2
https://dl.doubtnut.com/l/_Nvm7vaaPvCZe

m
with a constant speed of 20;, 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. 6%

B.3 %

C.2%

D.9 %

Answer: A

| &


https://dl.doubtnut.com/l/_Nvm7vaaPvCZe

| ' Watch Video Solution ]

8. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050; in water. Initially the

waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to


https://dl.doubtnut.com/l/_Nvm7vaaPvCZe
https://dl.doubtnut.com/l/_h41jU1zgSfp9

which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The speed of indian submarine is

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island


https://dl.doubtnut.com/l/_h41jU1zgSfp9

Answer: B

o 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

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to

submarine. The frequency of reflected waves

are detected by the submarine and found to


https://dl.doubtnut.com/l/_h41jU1zgSfp9
https://dl.doubtnut.com/l/_NbGp0pPVxTce

be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The velocity of enemy ship should be

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island

m

A. 50— towards indian submarine
S

m

B. 50— away from indian submarine
S

m
C. 1005 towards indian submarine


https://dl.doubtnut.com/l/_NbGp0pPVxTce

m

D. 100— away from indian submarine
S

Answer: A

o Watch Video Solution

85. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m

with velocity 1050— in water. Initially the
S

waves are getting reflected from a fixed island

and the reflected waves are coming back to


https://dl.doubtnut.com/l/_NbGp0pPVxTce
https://dl.doubtnut.com/l/_WtisetzoWKbU

submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q If the wavelength received by enemy ship is

A" and wavelength of reflected waves received


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

A!
by submarine is A'’, then ()\'_' ) equals

Sonar waves

Gy "

S A& &~ & Fixed
island

Al
B.1.1
C.1.2

D. 2

Answer: B

o Watch Video Solution



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

86. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to

which the frequency of reflected waves


https://dl.doubtnut.com/l/_WtisetzoWKbU
https://dl.doubtnut.com/l/_gZTmsqMZ12sn

detected by submarine becomes 21 % greater
than the sent waves.

Q. Bulk modulus of sea water should be

kg
= 1000—)
m

approximately |p = .-

Sonar waves

- —v — vV — v _ v %
Indian
submarine L
S A& A& & Fixed
island


https://dl.doubtnut.com/l/_gZTmsqMZ12sn

Answer: B

o Watch Video Solution

87. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

15\ kg

The density of air is p = | == |5 and velocity
11 Jm3
m

of sound in air is 330;. Based on this

information answer the following questions.
Q. The pressure amplitude at the observation

point is


https://dl.doubtnut.com/l/_gZTmsqMZ12sn
https://dl.doubtnut.com/l/_DXmFG6HRBhhu

Answer: C

° Watch Video Solution

88. Due to point isotropic sound source, the

intensity at a point is observed as 40 dB. The


https://dl.doubtnut.com/l/_DXmFG6HRBhhu
https://dl.doubtnut.com/l/_qilFRoP4gGNm

15\ kg
11 | m3

density of air is p = (— — and velocity of

m
sound in air is 330;. 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.3.22x107°

B.3.22 x 10712

C.3.22 x 10°°

D.1.07 x 1019


https://dl.doubtnut.com/l/_qilFRoP4gGNm

Answer: C

o Watch Video Solution

89.

In the figure shown below, a source of sound
having power 12 x 10-°W is kept at O, which is
emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2


https://dl.doubtnut.com/l/_qilFRoP4gGNm
https://dl.doubtnut.com/l/_0xOuEa4ebeZs

having areas A =2x% 103m? and
Ay =4x 103m?, respectively

Q. find the intensity at both the surfaces.

-GW -6W

A1, =12x10 —2,12=12><10 —
m m

_9W _9W

B.I, =6x10 ﬁ,[2=12><10 ﬁ
—9W —9W
C.I,=6x10 —2,12=3><10 —
m m

-9W -9W

D.I;, =12 %10 EJ2=3><10 E

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0xOuEa4ebeZs
https://dl.doubtnut.com/l/_iFqvkaZXIH7E

90.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. If two persons (having almost same

physique) A and B are standing at the location


https://dl.doubtnut.com/l/_iFqvkaZXIH7E

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 sufficient

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iFqvkaZXIH7E

o1.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. Let the areas of the eardrums of persons A

and B be AA:2mm2 and AB=4mm2,


https://dl.doubtnut.com/l/_uf7Wfy8Xe6sY

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/_uf7Wfy8Xe6sY

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_3TJHOBnYqp4e

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_3TJHOBnYqp4e

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the pressure amplitude of given sound

wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_3TJHOBnYqp4e

A.0.03Pa

B. 0.04Pa

C. 0.3Pa

D. 0.4Pa

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3TJHOBnYqp4e

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_cNBH1jLFRH8n

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_cNBH1jLFRH8n

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the displacement amplitude of given

sound wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_cNBH1jLFRH8n

A 4.4x10 Um

B.8 x 1011m

C.3.65x 10 11m

D.8.1 x 10 1%m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cNBH1jLFRH8n

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_xMwCKZP6oVna

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_xMwCKZP6oVna

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is

2.18 x 10°Pa.

Q. If the person is using an hearing aid, which


https://dl.doubtnut.com/l/_xMwCKZP6oVna

increase the intensity of given sound wave

change as perceived by inner ear?

A. 1000

B. 100

C. 10000

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_xMwCKZP6oVna

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_dS6OVFpz38d1

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_dS6OVFpz38d1

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where


https://dl.doubtnut.com/l/_dS6OVFpz38d1

w

average sound intensity is 3.2 x 10'5—2. How
m

much energy in the form of sound is taken up
by the person in his meal time of 1 h?
A12x107°J
B.1.8x 107%J
C.2.4x107°J

D.3.6 x10°%J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_dS6OVFpz38d1
https://dl.doubtnut.com/l/_HQN7nb9xaYvx

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_HQN7nb9xaYvx

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_HQN7nb9xaYvx

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. With respect to information provided

above, mark the correct statement.


https://dl.doubtnut.com/l/_HQN7nb9xaYvx

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/_HQN7nb9xaYvx

Answer: A

° Watch Video Solution

fememmmmm— .- ————— g@&*

Detector

Source of
sound of frequency f

f———r=28 ———»|

97.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start

from the shown location in anticlockwise


https://dl.doubtnut.com/l/_HQN7nb9xaYvx
https://dl.doubtnut.com/l/_oM7sLvelGs3t

directionatt =0
(Take velocity of sound in air as v)

What is the frequency as received by detector,

i
when it rotates by an angle 5?

Answer: D

| &


https://dl.doubtnut.com/l/_oM7sLvelGs3t

| ' Watch Video Solution ]

Detector

Source of
sound of frequency f

[——— =28 ——»|

8.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)


https://dl.doubtnut.com/l/_oM7sLvelGs3t
https://dl.doubtnut.com/l/_0wiDx739jMlY

Q. Find the time at which the detector will

hear the maximum frequency for the first time.

o
A. )

STt
(30)
4t
C. @
Tt

D. —
o)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0wiDx739jMlY

Detector

Source of
sound of frequency f

[————r=28 ——»|

99.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)

Find the time interval between minimum and


https://dl.doubtnut.com/l/_uDcoz0vqgmRy

maximum frequency as

detector.

Answer: C

received by the

o Watch Video Solution



https://dl.doubtnut.com/l/_uDcoz0vqgmRy

100.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m
V= 340; and answer the following questions.

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number


https://dl.doubtnut.com/l/_egGGO9fvy02H

of beats heard by the listener per second will

be

A 4

B.3

C.0

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_egGGO9fvy02H

101.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .
v = 340; and answer the following questions.

Q. If the listener is at rest and located such

that the tuning fork is moving between the


https://dl.doubtnut.com/l/_dxIfGbrEGPI8

listener and the wall, number of beats heard

by the listerner per second will be nearly

A.O

B.6

C.8

D. 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_dxIfGbrEGPI8

102.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .

v = 340; and answer the following questions.

Q. If the listener, along with the source, is

moving towards the wall with the same speed

m
le., 2;, such that the source remains between


https://dl.doubtnut.com/l/_eNqrwdXgyG0K

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

o Watch Video Solution



https://dl.doubtnut.com/l/_eNqrwdXgyG0K

103.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. If the listerner along with the source is

moving towards the wall with the same speed

m
ie., 2g, such that he (listener) remains


https://dl.doubtnut.com/l/_JrO6XXrwHLok

between the source and the wall, number of

beats heard by him will be

A2

B.6

C.8

D. 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JrO6XXrwHLok

104. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance [ = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. Find the frequency of osund received by the

observer at the moment when the source gets


https://dl.doubtnut.com/l/_LPI8ftfAc37H

closest to him.

S = Source
D = Detector

Ground

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C


https://dl.doubtnut.com/l/_LPI8ftfAc37H

o Watch Video Solution

105. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance | = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. The distance between the source and the

observer at the moment when the observer


https://dl.doubtnut.com/l/_LPI8ftfAc37H
https://dl.doubtnut.com/l/_7RanASUZK2Ow

receives a frequency f = f is

S = Source
D = Detector

D

Ground

A. 640m

B. 420m

C.320m

D. 250m

Answer: A


https://dl.doubtnut.com/l/_7RanASUZK2Ow

° Watch Video Solution

S = Source
D = Detector

+— X

Ground

106.

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector

starts moving down with constant velocity v


https://dl.doubtnut.com/l/_7RanASUZK2Ow
https://dl.doubtnut.com/l/_IsN0AjLTz6Ba

At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound waves emitted by

Vo
sourceatt= —is
2g

A f,

v Yo
5.fol 3 5


https://dl.doubtnut.com/l/_IsN0AjLTz6Ba

C.f,

D.f,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IsN0AjLTz6Ba

107. L.

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
vo in vertical upward directon and reflector
starts moving down with constant velocity v,
At t- 0, the vertical separation between the

>v(2)

reflector and source is H . The speed of

29
sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.

Based on above information answer the


https://dl.doubtnut.com/l/_z66IuM3oLFfm

following questions.

Q. Wavelength of sound waves as received by

%

0

detector before reflection at t = 2— IS
g

1%
A —

fo

V+VO

8 2
.fO

D. none of these

Answer: C

| €8


https://dl.doubtnut.com/l/_z66IuM3oLFfm

| ¥ Watch Video Solution J

108. L.

A source of sound and a detector are placed at
the same place on ground At t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector
starts moving down with constant velocity v
At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the


https://dl.doubtnut.com/l/_z66IuM3oLFfm
https://dl.doubtnut.com/l/_VcxAY1yWJeTG

frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound received by detector
Vo

after being reflected by reflector at t = @ is

2fo (v + vo)
2v - v,
2fov

V-VO

, v+, v
X
C. 2fo 2v - v, V-V,

V+V0

A.

B



https://dl.doubtnut.com/l/_VcxAY1yWJeTG

Answer: C

o Watch Video Solution

m
109. A railroad train is travelling at 30— in still
S
air. The frequency of the note emitted by

locomotive whistle is 500 Hz. Speed of sound

m
is 345—.
S

Q. What is the frequency of the sound waves
heard by a stationary listener in front of the

train?


https://dl.doubtnut.com/l/_VcxAY1yWJeTG
https://dl.doubtnut.com/l/_BpSSgSrVpe5T

A. 547.6Hz

B. 690.6Hz

C. 590.9Hz

D. 520.3Hz

Answer: A

o Watch Video Solution

m
110. A railroad train is travelling at 30— in still
S

air. The frequency of the note emitted by


https://dl.doubtnut.com/l/_BpSSgSrVpe5T
https://dl.doubtnut.com/l/_9nQbx9cxVzG4

locomotive whistle is 500 Hz. Speed of sound

m

is 345—.
S

Q. What is the frequency of the sound waves

heard by a stationary listener behind the

train?

A. 420Hz

B. 460Hz

C. 480Hz

D.430Hz

Answer: B

| &


https://dl.doubtnut.com/l/_9nQbx9cxVzG4

| ' Watch Video Solution |

111. A source of sonic oscillation with

frequency ny = 600Hz moves away and at right

m
angles to a wall with velocity u=30—. A

S
stationary reciever is located on the line of

source In succession wall - source -

receiver. If velocity of osund propagation is

m
V= 330;,then

Q. The beat frequency recorded by the receiver

IS


https://dl.doubtnut.com/l/_9nQbx9cxVzG4
https://dl.doubtnut.com/l/_mlIPPKkBONg1

A.110Hz

B.210Hz

C. 150Hz

D. 220Hz

Answer: A

° Watch Video Solution

112. A source of sonic oscillation with

frequency ny = 600Hz moves away and at right


https://dl.doubtnut.com/l/_mlIPPKkBONg1
https://dl.doubtnut.com/l/_Zq1HksPg0fAD

m

angles to a wall with velocity u=30;. A

stationary reciever is located on the line of
source in succession wall - source -

receiver. If velocity of osund propagation is
m
v = 330;, then
Q. The wavelength of direct waves received by
the receiver is
A. 50cm
B. 100cm

C. 150cm

D. 90cm


https://dl.doubtnut.com/l/_Zq1HksPg0fAD

Answer: A

o Watch Video Solution

113. A source of sonic oscillation with

frequency n, = 600Hz moves away and at right

m
angles to a wall with velocity u=30—. A

S
stationary reciever is located on the line of

source Iin succession wall - source -

receiver. If velocity of osund propagation is

m
V= 330;,then


https://dl.doubtnut.com/l/_Zq1HksPg0fAD
https://dl.doubtnut.com/l/_vb9cBGH4uH82

Q. The wavelength of reflected waves received

by the receiver is

A.120cm

B. 50cm

C.90cm

D. 60cm

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_vb9cBGH4uH82

14. A source S of acoustic wave of the
frequency vy = 1700Hz and a receiver R are
located at the same point. At the instant t = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.

m

The velocity of sound in airis v = 340;.

m

Q. If w = 10—, the apparent frequency that
S

will be recorded by the stationary receiver at

t = 10s will be

A.1700Hz

B.1.35Hz


https://dl.doubtnut.com/l/_3G1sdJQOE8fX

C. 850Hz

D.1.27Hz

Answer: B

° Watch Video Solution

15. A source S of acoustic wave of the
frequency vy = 1700Hz and a receiver R are
located at the same point. At the instant ¢ = 0,
the source start from rest to move away from

the receiver with a constant acceleration w.


https://dl.doubtnut.com/l/_3G1sdJQOE8fX
https://dl.doubtnut.com/l/_vmcstahAx5sk

m

The velocity of sound in airis v = 340;.

m
If 0 = 10— for 10s and then @ = 0 for t > 10s,
S

the apparent frequency recorded by the
receiver at t = 15s

A. 1700Hz

B.1313Hz

C. 850Hz

D. 1.23Hz

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vmcstahAx5sk

116. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m
sound in air is 330—.

S
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


https://dl.doubtnut.com/l/_vmcstahAx5sk
https://dl.doubtnut.com/l/_jeklpEj9HdPp

B. smaller than 500 Hz

C. always remain 500 Hz

D. greater for half the circle and smaller

during the other half

Answer: C

o Watch Video Solution

7. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of


https://dl.doubtnut.com/l/_jeklpEj9HdPp
https://dl.doubtnut.com/l/_WGH9f2bK3GdR

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

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 f_._

and the maximum f of the range of values

max

of the apparent frequency heard by him will be

A.f . =d455Hzf = 535Hz

min max

B.f .. = 484Hzf = 515Hz

max

C.f.. =484Hzf = 500Hz

max


https://dl.doubtnut.com/l/_WGH9f2bK3GdR

D.f... =500Hzf . =515Hz

max

Answer: B

o Watch Video Solution

118. A small source of sound vibrating

frequency 500 Hz is rotated in a circle of

100

radius — cm at a constant angular speed of
T

5.0 revolutions per second. The speed of

m

sound in air is 330;.

Q. If the observer moves towards the source


https://dl.doubtnut.com/l/_WGH9f2bK3GdR
https://dl.doubtnut.com/l/_JNw7JQZQNQ40

m
with a constant speed of 20;, 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. 6%

B.3 %

C.2%

D.9 %

Answer: A

| &


https://dl.doubtnut.com/l/_JNw7JQZQNQ40

| ' Watch Video Solution ]

119. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050; in water. Initially the

waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to


https://dl.doubtnut.com/l/_JNw7JQZQNQ40
https://dl.doubtnut.com/l/_3awU8rCc4HH2

which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The speed of indian submarine is

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island


https://dl.doubtnut.com/l/_3awU8rCc4HH2

Answer: B

o Watch Video Solution

120. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to

submarine. The frequency of reflected waves

are detected by the submarine and found to


https://dl.doubtnut.com/l/_3awU8rCc4HH2
https://dl.doubtnut.com/l/_tg1z2hIdFIP3

be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q. The velocity of enemy ship should be

Sonar waves

- —v — v — v __wv %
Indian
submarine L
A A& A & Fixed
island

m

A. 50— towards indian submarine
S

m

B. 50— away from indian submarine
S

m
C. 1005 towards indian submarine


https://dl.doubtnut.com/l/_tg1z2hIdFIP3

m

D. 100— away from indian submarine
S

Answer: A

o Watch Video Solution

121. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m

with velocity 1050— in water. Initially the
S

waves are getting reflected from a fixed island

and the reflected waves are coming back to


https://dl.doubtnut.com/l/_tg1z2hIdFIP3
https://dl.doubtnut.com/l/_pgREcloQCbvH

submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to
which the frequency of reflected waves
detected by submarine becomes 21 % greater
than the sent waves.

Q If the wavelength received by enemy ship is

A" and wavelength of reflected waves received


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

A!
by submarine is A'’, then ()\'_' ) equals

Sonar waves

Gy "

S A& &~ & Fixed
island

Al
B.1.1
C.1.2

D. 2

Answer: B

o Watch Video Solution



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

122. An indian submarine is moving in the
Arabian sea with constant velocity. To detect

enemy it sends out sonar waves which travel

m
with velocity 1050— in water. Initially the

S
waves are getting reflected from a fixed island
and the reflected waves are coming back to
submarine. The frequency of reflected waves
are detected by the submarine and found to
be 10 % greater than the sent waves.

Now an enemy ship comes in front, due to

which the frequency of reflected waves


https://dl.doubtnut.com/l/_pgREcloQCbvH
https://dl.doubtnut.com/l/_6a8DQRzXoWNg

detected by submarine becomes 21 % greater
than the sent waves.

Q. Bulk modulus of sea water should be

kg
= 1000—)
m

approximately |p = .-

Sonar waves

- —v — vV — v _ v %
Indian
submarine L
S A& A& & Fixed
island


https://dl.doubtnut.com/l/_6a8DQRzXoWNg

Answer: B

o Watch Video Solution

123. Due to point isotropic sound source,

theintensity at a point is observed as 40 dB.

15\ kg

The density of air is p = | == |~ and velocity
11 Jm3
m

of sound in air is 330;. Based on this

information answer the following questions.
Q. The pressure amplitude at the observation

point is


https://dl.doubtnut.com/l/_6a8DQRzXoWNg
https://dl.doubtnut.com/l/_W7WE30bQKFkP

Answer: C

o Watch Video Solution

124. Due to point isotropic sound source, the

intensity at a point is observed as 40 dB. The


https://dl.doubtnut.com/l/_W7WE30bQKFkP
https://dl.doubtnut.com/l/_5QTGITRrICjn

15\ kg
11 | m3

density of air is p = (— — and velocity of

m
sound in air is 330;. 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.3.22x107°

B.3.22 x 10712

C.3.22 x 10°°

D.1.07 x 1019


https://dl.doubtnut.com/l/_5QTGITRrICjn

Answer: C

o Watch Video Solution

125.

In the figure shown below, a source of sound
having power 12 x 10-°W is kept at O, which is
emitting sound waves in the directions as

shown. Two surfaces are labelled as 1 and 2


https://dl.doubtnut.com/l/_5QTGITRrICjn
https://dl.doubtnut.com/l/_vMLW8UTCFmet

having areas A =2x% 103m? and
Ay =4x 103m?, respectively

Q. find the intensity at both the surfaces.

-GW -6W

A1, =12x10 —2,12=12><10 —
m m

_9W _9W

B.I, =6x10 ﬁ,[2=12><10 ﬁ
—9W —9W
C.I,=6x10 —2,12=3><10 —
m m

-9W -9W

D.I;, =12 %10 EJ2=3><10 E

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vMLW8UTCFmet
https://dl.doubtnut.com/l/_5advuA5WzRFg

126.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. If two persons (having almost same

physique) A and B are standing at the location


https://dl.doubtnut.com/l/_5advuA5WzRFg

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 sufficient

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_5advuA5WzRFg

127.

In the figure shown below, a source of sound
having power 12 x 10 -°W is kept at O, which is
emitting sound waves in the directions as
shown. Two surfaces are labelled as 1 and 2
having areas A =2X 103m? and
Ay =4x 103m?, respectively

Q. Let the areas of the eardrums of persons A

and B be AA:2mm2 and AB=4mm2,


https://dl.doubtnut.com/l/_NgpBaUXrwc2L

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

o Watch Video Solution



https://dl.doubtnut.com/l/_NgpBaUXrwc2L

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_iBuddwtmd6Y5

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_iBuddwtmd6Y5

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the pressure amplitude of given sound

wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_iBuddwtmd6Y5

A.0.03Pa

B. 0.04Pa

C. 0.3Pa

D. 0.4Pa

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_iBuddwtmd6Y5

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_nFov762uA1wX

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_nFov762uA1wX

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. Find the displacement amplitude of given

sound wave in the fluid of inner ear.


https://dl.doubtnut.com/l/_nFov762uA1wX

A 4.4x10 Um

B.8 x 1011m

C.3.65x 10 11m

D.8.1 x 10 1%m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nFov762uA1wX
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Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_ckG7iONJVkvk

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_ckG7iONJVkvk

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is

2.18 x 10°Pa.

Q. If the person is using an hearing aid, which


https://dl.doubtnut.com/l/_ckG7iONJVkvk

increase 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/_ckG7iONJVkvk
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Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_Q99doEmi2xCY

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_Q99doEmi2xCY

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. This person (without hearing aid machine)

is sitting inside a busy restaurant where


https://dl.doubtnut.com/l/_Q99doEmi2xCY

w

average sound intensity is 3.2 x 10'5—2. How
m

much energy in the form of sound is taken up
by the person in his meal time of 1 h?
A12x107°J
B.1.8x 107%J
C.2.4x107°J

D.3.6 x10°%J

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Q99doEmi2xCY
https://dl.doubtnut.com/l/_5z1t67HgWuVS

Ossicles

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 finally
transmitted to the fluid filled in inner portion
of the ear termed as inner ear, the motion of
the fluid disturbs hair cells within the inner

ear which transmit nerve impulses to the brain


https://dl.doubtnut.com/l/_5z1t67HgWuVS

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 figure 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 50mm?
and the area of stirrup is about 5mm?. The
mass of ossicles is negligible. As a result, force

exerted by sound wave in air on eardum and


https://dl.doubtnut.com/l/_5z1t67HgWuVS

ossicles is same as the force exerted by
ossicles on the inner ear. Consider a sound
wave having maximum pressure fluctuation of
4x107%Pa from its normal equilibrium

pressure value which is equal to 10°Pa.

m

Frequency of sound wave in air is 332—.
S

Velocity of sound wave in fluid (present in

m
inner ear) is 1500;. Bulk modulus of air is

1.42 x 10°Pa. Bulk modulus of fluid is
2.18 x 10”Pa.
Q. With respect to information provided

above, mark the correct statement.


https://dl.doubtnut.com/l/_5z1t67HgWuVS

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/_5z1t67HgWuVS

Answer: A

o Watch Video Solution

Detector
Source of

sound of frequency f

133.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start

from the shown location in anticlockwise


https://dl.doubtnut.com/l/_5z1t67HgWuVS
https://dl.doubtnut.com/l/_QC8PQwILvuZ8

directionatt =0
(Take velocity of sound in air as v)

What is the frequency as received by detector,

i
when it rotates by an angle 5?

Answer: D

| &


https://dl.doubtnut.com/l/_QC8PQwILvuZ8

| ' Watch Video Solution ]

Detector
Source of

sound of frequency f

———r=28 ——»)|

134.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)


https://dl.doubtnut.com/l/_QC8PQwILvuZ8
https://dl.doubtnut.com/l/_GdoUyAxAiHiF

Q. Find the time at which the detector will

hear the maximum frequency for the first time.

o
A. )

STt
(30)
4t
C. @
Tt

D. —
o)

Answer: B

o Watch Video Solution



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

Detector

Source of
sound of frequency f

[———r=28 ——»|

135.

A source of sound and detector are arranged
as shown in Fig. The detector is moving along
a circle with constant angular speed w. It start
from the shown location in anticlockwise
direction att =0

(Take velocity of sound in air as v)

Find the time interval between minimum and


https://dl.doubtnut.com/l/_q3UeOT2jzKJ7

maximum frequency as

detector.

Answer: C

received by the

° Watch Video Solution



https://dl.doubtnut.com/l/_q3UeOT2jzKJ7

136.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m
V= 340; and answer the following questions.

Q. Suppose that a listener is located at rest

between the tuning fork and the wall. Number


https://dl.doubtnut.com/l/_YR4ySdA3P0Uy

of beats heard by the listener per second will

be

A 4

B.3

C.0

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YR4ySdA3P0Uy

137.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .

v = 340; and answer the following questions.

Q. If the listener is at rest and located such

that the tuning fork is moving between the


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

listener and the wall, number of beats heard

by the listerner per second will be nearly

A.O

B.6

C.8

D. 4

Answer: D

° Watch Video Solution



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

138.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m . .

v = 340; and answer the following questions.

Q. If the listener, along with the source, is

moving towards the wall with the same speed

m
le., 2;, such that the source remains between


https://dl.doubtnut.com/l/_OkPMXDbfVFp3

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/_OkPMXDbfVFp3

139.
As shown if Fig. a vibrating tuning fork of

frequency 512 Hz is moving towards the wall

m

with a speed 2;. Take speed of sound as
m

V= 340; and answer the following questions.

Q. If the listerner along with the source is

moving towards the wall with the same speed

m
ie., 2g, such that he (listener) remains


https://dl.doubtnut.com/l/_6V7EIeZUxwff

between the source and the wall, number of

beats heard by him will be

A2

B.6

C.8

D. 4

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_6V7EIeZUxwff

140. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance [ = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. Find the frequency of osund received by the

observer at the moment when the source gets


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

closest to him.

S = Source
D = Detector

Ground

A. 2000Hz

B. 6000Hz

C. 3000Hz

D. 5000Hz

Answer: C


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

o Watch Video Solution

141. A source of sound with natural frequency
fo = 1800Hz moves uniformly along a straight
line separated from a stationary observer by a
distance | = 250m. The velocity of the source is
equal to n = 0.80 fraction of the velocity of the
sound.

Q. The distance between the source and the

observer at the moment when the observer


https://dl.doubtnut.com/l/_orPWsIGjnqrF
https://dl.doubtnut.com/l/_IUptntQJylzv

receives a frequency f = f is

S = Source
D = Detector

D

Ground

A. 640m

B. 420m

C.320m

D. 250m

Answer: A


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

° Watch Video Solution

S = Source
D = Detector

+— X

Ground

142.

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector

starts moving down with constant velocity v


https://dl.doubtnut.com/l/_IUptntQJylzv
https://dl.doubtnut.com/l/_4ZOBaR1WIa5d

At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound waves emitted by

Vo
sourceatt= —is
2g

A f,

v Yo
5.fol 3 5


https://dl.doubtnut.com/l/_4ZOBaR1WIa5d

C.f,

D.f,

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_4ZOBaR1WIa5d

143. s

A source of sound and a detector are placed at
the same place on ground At ¢t = 0, the source
S is projected towards reflector with velocity
vo in vertical upward directon and reflector
starts moving down with constant velocity v,
At t- 0, the vertical separation between the

>v(2)

reflector and source is H . The speed of

29
sound in air is v(> >v0), Take f, as the
frequency of sound waves emitted by source.

Based on above information answer the


https://dl.doubtnut.com/l/_CvSVUlQum3DO

following questions.

Q. Wavelength of sound waves as received by

%

0

detector before reflection at t = 2— IS
g

1%
A —

fo

V+VO

8 2
.fO

D. none of these

Answer: C

| €8


https://dl.doubtnut.com/l/_CvSVUlQum3DO

| ¥ Watch Video Solution J

144, .

A source of sound and a detector are placed at
the same place on ground At t = 0, the source
S is projected towards reflector with velocity
Vo in vertical upward directon and reflector
starts moving down with constant velocity v
At t- 0, the vertical separation between the

2
>v0

reflector and source is H ? . The speed of

sound in air is v(> >v0), Take f, as the


https://dl.doubtnut.com/l/_CvSVUlQum3DO
https://dl.doubtnut.com/l/_d4O2z7JPSnFJ

frequency of sound waves emitted by source.
Based on above information answer the
following questions.

Q. Frequency of sound received by detector
Vo

after being reflected by reflector at t = @ is

2fo (v + vo)
2v - v,
2fov

V-VO

, v+, v
X
C. 2fo 2v - v, V-V,

V+V0

A.

B



https://dl.doubtnut.com/l/_d4O2z7JPSnFJ

Answer: C

o Watch Video Solution

1. The average power transmitted across a

cross section by two sound waves moving in
the same direction are equal. The wavelength
of two sound waves are in the ratio of 1:2,
then find the ratio of their pressure

amplitudes.


https://dl.doubtnut.com/l/_d4O2z7JPSnFJ
https://dl.doubtnut.com/l/_S98V5okWXNRG

° Watch Video Solution

2. Loudness of sound from an isotropic point
source at a distace of 70cm is 20dB. What is

the distance (in m) at which it is not heard.

° Watch Video Solution

3. Two sound sources are moving away from a
stationary observer in opposite direction with

velocities V; and VZ(V1 > Vz). The frequency


https://dl.doubtnut.com/l/_S98V5okWXNRG
https://dl.doubtnut.com/l/_d18n6xhsh1uj
https://dl.doubtnut.com/l/_zLgHJlvchi8M

of both the sources is 900 Hz. Vi and V, are

both quite less than speed of sound,

m
V= 300;. Find the value of (V1 - V2) so that

beat frequency observed by observer is 9 Hz.

(in m/s).

o Watch Video Solution

4. The resultant loudness at a point P is n dB
higher than the loudness of S; whoch is one

of the two identical sound sources Sq and S,


https://dl.doubtnut.com/l/_zLgHJlvchi8M
https://dl.doubtnut.com/l/_PFC6yPIza8ul

reaching at that point in phase. Find the value

of n.

° Watch Video Solution

5. The average power transmitted across a
cross section by two sound waves moving in
the same direction are equal. The wavelength
of two sound waves are in the ratio of 1:2,
then find the ratio of their pressure

amplitudes.

o Watch Video Solution



https://dl.doubtnut.com/l/_PFC6yPIza8ul
https://dl.doubtnut.com/l/_Im9QttsIjfku

6. Loudness of sound from an isotropic point
source at a distace of 70cm is 20dB. What is

the distance (in m) at which it is not heard.

o Watch Video Solution

7. Two sound sources are moving away from a
stationary observer in opposite direction with
velocities V; and Vz(V1 > Vz)- The frequency
of both the sources is 900 Hz. V, and V, are

both quite less than speed of sound,


https://dl.doubtnut.com/l/_Im9QttsIjfku
https://dl.doubtnut.com/l/_6jxjsFBMDKIu
https://dl.doubtnut.com/l/_CF8A4Yr5U8Lx

m
V= 300;. Find the value of (V1 - V2) so that

beat frequency observed by observer is 9 Hz.

(in m/s).

o Watch Video Solution

8. The resultant loudness at a point P is n dB
higher than the loudness of S; which is one of
the two identical sound sources S; and S,
reaching at that point in phase. Find the value

of n.

o Watch Video Solution



https://dl.doubtnut.com/l/_CF8A4Yr5U8Lx
https://dl.doubtnut.com/l/_uKnAzs7YGvuV

9. The average power transmitted across a
cross section by two sound waves moving in
the same direction are equal. The wavelength
of two sound waves are in the ratio of 1:2,
then find the ratio of their pressure

amplitudes.

o Watch Video Solution

10. Loudness of sound from an isotropic point

source at a distace of 70cm is 20dB. What is


https://dl.doubtnut.com/l/_uKnAzs7YGvuV
https://dl.doubtnut.com/l/_zOeG0pTSwafz
https://dl.doubtnut.com/l/_RcnxOxjGyqZq

the distance (in m) at which it is not heard.

o Watch Video Solution

11. Two sound sources are moving away from a
stationary observer in opposite direction with
velocities V; and Vz(V1 > Vz)- The frequency
of both the sources is 900 Hz. V, and V, are

both quite less than speed of sound,

m
V= 300;. Find the value of (V1 - V2) so that

beat frequency observed by observer is 9 Hz.

(in m/s).



https://dl.doubtnut.com/l/_RcnxOxjGyqZq
https://dl.doubtnut.com/l/_J3bDTLE9Xcny

o Watch Video Solution ]

12. The resultant loudness at a point P is n dB
higher than the loudness of S; which is one of
the two identical sound sources S; and S,
reaching at that point in phase. Find the value

of n.

o Watch Video Solution

13. The average power transmitted across a

cross section by two sound waves moving in


https://dl.doubtnut.com/l/_J3bDTLE9Xcny
https://dl.doubtnut.com/l/_LRExs5vNDxAP
https://dl.doubtnut.com/l/_ZO0xAAhXLOLo

the same direction are equal. The wavelength
of two sound waves are in the ratio of 1:2,
then find the ratio of their pressure

amplitudes.

° Watch Video Solution

14. Loudness of sound from an isotropic point
source at a distace of 70cm is 20dB. What is

the distance (in m) at which it is not heard.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZO0xAAhXLOLo
https://dl.doubtnut.com/l/_oJLhDWMX8csA
https://dl.doubtnut.com/l/_jL4i2sH1edmu

15. Two sound sources are moving away from a
stationary observer in opposite direction with
velocities V; and V2(V1 > Vz). The frequency
of both the sources is 900 Hz. V, and V, are

both quite less than speed of sound,

m
V= 300;. Find the value of (V1 - V2) so that

beat frequency observed by observer is 9 Hz.

(in m/s).

o Watch Video Solution



https://dl.doubtnut.com/l/_jL4i2sH1edmu

16. The resultant loudness at a point P is n dB
higher than the loudness of S; which is one of
the two identical sound sources S; and S,
reaching at that point in phase. Find the value

of n.

o Watch Video Solution



https://dl.doubtnut.com/l/_d1kBqb7i6NO8

