HKAL Extra Exercise : Part 3 Waves

Chapter 10 Sound Waves
10.1
Nature of Sound

Frequency of Sound Waves

1.
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The figure above shows each of the stationary traces S1 and S2 observed on the screen of a cathode ray oscilloscope connected to a microphone, when two tuning forks F1 and F2 respectively are sounded in turn. (The time base remains the same in each case.) Which of the following statements is/are correct?

(1)
The frequency of F1 is greater than the frequency of F2.

(2)
The period of F1 is smaller than the period of F2.


(3)
The speed of sound from F1 is greater than the speed of sound from F2.


A.
(1) only

B.
(3) only

C.
(1) and (2) only
D.
(2) and (3) only

10.2
Intensity and Loudness

Decibel

2.
Which of the following represent the approximate noise levels


(i)
in a quiet school library?


(ii)
near an operating construction site?





  (i)

  (ii)



A.
30 dB
60 dB




B.
30 dB
90 dB




C.
60 dB
90 dB




D.
90 dB
60 dB

Decibel and Distance from the Source

3.
A 90 W light bulb gives a certain illumination on a surface 9 m away. At what distance would a 10 W light bulb give the same illumination ? (You may regard a light bulb as a point source)


A.
0.1 m

B.
1 m




C.
3 m


D.
27 m

4.
A transistor radio produces a sound of intensity level 35 dB at a point 40 m away from it. What is the intensity level in decibels 10 m from the radio, which may be regarded as a point source ?



A.
35 dB

B.
41 dB




C.
47 dB

D.
140 dB

5.
Students A and B are standing 10 m apart. A shouts to B and the intensity level in db recorded by B is x. A then walks away from B so that they are 15 m apart. If A shouts again with the same power, what is the intensity level in db recorded by B ?




A.
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C.
x – 1.8

D.
x – 3.6

Decibel and Power

6.
A sound reproduction system produces a sound level of 75 dB above threshold. Assuming the threshold of hearing to be 10-12 W/m2, 75 dB corresponds to an intensity of




A.
5.6 × 10-10 W/m2.




B.
3.16 × 10-5 W/m2.




C.
3.16 × 10-4 W/m2.




D.
6.3 × 102 W/m2.

7.
If the threshold of hearing is 10-12 W/m2, a sound level of ten microwatt per m2 is above threshold by



A.
7 dB.




B.
35 dB.




C.
70 dB.




D.
140 dB.

8.
If 1/4 of the sound energy produced by a typewriter is absorbed by a sponge rubber pad placed underneath, the sound level produced will fall by



A.
0.25 dB.




B.
0.75 dB.




C.
1.25 dB.




D.
6.00 dB.

C

9c.
If the sound level of a source increases by 7 dB, the power emitted by the source will have its initial value multiplied by approximately




A.
2.5.




B.
5.


C.
log107.




D.
107.

10.
A loudspeaker produces a sound intensity level of 70 dB at a point P. If the electrical power to the loudspeaker is doubled, the intensity level at P will be


A.
73 dB.

B.
76 dB.




C.
200 dB.

D.
270 dB.

11.
What is the intensity ratio of a note 80 dB compared with another note of 60 dB which has the same frequency ?




A.
1.3



B.
20



C.
50



D.
100
Two sources of sound

12.
If four independent sources, each separately at a noise level of 40 dB, are sounded together, they will produce a noise level of




A.
10 dB.




B.
40 dB.




C.
46 dB.




D.
160 dB.

13.
Three loudspeakers are connected to the same signal source of negligible impedance. At a point equidistant from the three loudspeakers, a maximum intensity of intensity level 60 dB is detected. If one loudspeaker is disconnected, the intensity level at that point will be



A.
58 dB.




B.
56 dB.




C.
55 dB.




D.
20 dB.

14.
A radio produces a sound intensity level of 55 dB at a point 1 m away from it. If the power output of the radio is halved, what is the sound intensity level at a point 5 m from the radio ? (You may regard the radio as a point source)



A.
38 dB

B.
44 dB




C.
66 dB

D.
72 dB

10.3
Doppler Effect

Moving source

15.
When a source emitting sound waves of a fixed frequency moves towards a stationary observer in air, the pitch of the sound heard by the observer is different from that when the source is at rest. This is due to a change in the


(1)
speed of sound in air.


(2)
wavelength of sound in air

(3)
separation between the source and the observer.



A.
(1) only

B.
(2) only



C.
(1) and (2) only



D.
(2) and (3) only

16.
A moving ship sounds a foghorn and an echo is received from a cliff behind it. Which of the following wave characteristics of the original sound is/are different from that of the echo ?


(1)
wavelength


(2)
amplitude


(3)
speed



A.
(1) only

B.
(3) only



C.
(1) and (2) only



D.
(2) and (3) only

Source moving towards the receiver

17c.
A sound source S approaches an observer O at a constant speed v. Which of the following statements is/are correct?

(1)
The sound appears louder and louder as S approaches O.

(2)
The frequency of the source as heard by O decreases linearly with time as S approaches O.

(3)
The wavelength of the wave appears to be shorter as S approaches O.


A.
(1) only

B.
(2) only


C.
(1) and (3) only


D.
(2) and (3) only

18.
A moving train sounds a whistle of frequency 382 Hz. The apparent frequency heard by an observer standing close to the railroad is 317 Hz. If the speed of sound in air is 300 m/s, the train is moving at a speed of



A.
51 m/s away from the observer.




B.
62 m/s away from the observer.




C.
51 m/s towards the observer.




D.
62 m/s towards the observer.

19.
A stationary radar source emits waves of frequency f, and wavelength λ which are reflected from an object moving away from the source at a speed u. The reflected waves reaching a receiver standing near to the radar source will have an apparent wavelength of



A.
λ+ 2u/f.

B.
λ+ u/f.




C.
λ.


D.
λ- 2u/f.

20.
Sound waves of frequency f are emitted by a source S. When S is moved with speed u (relative to the ground) away from a stationary observer O, a drop in pitch of Δf is detected. Which of the following statements is/are correct?

(1)
If S is at rest with O moving away from it at speed u, the drop in pitch will also be Δf.

(2)
If both S and O move in the same direction with speed u, no rise in pitch will be detected.

(3)
The speed of sound waves relative to the observer is increased by the motion of S.


A.
(2) only

B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only

21.
An ambulance, sounding its siren to produce a note of 800 Hz, moves away from a stationary pedestrian P at a steady speed of 55 m s-1. Calculate the frequency of the sound heard by P. (Speed of sound in air = 340 m s-1)



A.
671 Hz

B.
689 Hz




C.
929 Hz

D.
954 Hz

Source moving away from the receiver

22.
Two identical sound sources send out sound waves to an observer. One of the sources is now moved towards the observer. The observer then hears alternate loud and weak signals, and loud signals are detected whenever the source moves through a distance of 0.40 m. If the speed of the source is 1/4 of the speed of the sound, the wavelength emitted by the stationary source is



A.
0.20 m.

B.
0.32 m.




C.
0.40 m.

D.
0.53 m.

23c.
A source in a laboratory emits a line spectrum with one of the lines having wavelength 574.8 nm. For a star proceeding towards the earth at a speed of 350 km/s, what would be the wavelength of the corresponding line from the star observed on the earth ? (Velocity of light = 3 × 108 m/s)



A.
573.5 nm

B.
574.1 nm




C.
575.5 nm

D.
576.1 nm

24.
3 mm microwaves are used in a radar speed trap. When the emitted and reflected signals are superposed, beats are produced. Find the minimum beat frequency above which a driver would be prosecuted for exceeding a speed limit of 80 km h-1.



A.
3 800 Hz

B.
8 000 Hz




C.
15 000 Hz
D.
19 000 Hz

Source moving towards then away from the receiver B
25.
An aeroplane flies horizontally at a low altitude with a constant speed of 600 m/s. It transmits a radio signal of frequency 50 MHz as it passes a receiving station. What is the difference in the frequencies received a long time before and a long time after the passage of the plane ?



A.
100 Hz.

B.
150 Hz.




C.
200 Hz.

D.
400 Hz.

26.
An aircraft flies near the earth’s surface over a stationary observer on a windless day. The frequency of the notes from the engine received by the observer is 350 Hz when approaching, and becomes 50 Hz when leaving. Assume the speed of sound in air to be 350 m s-1. The speed of the aircraft is




A.
7 m s-1.

B.
263 m s-1.




C.
300 m s-1.

D.
306 m s-1.

27.
On a straight road, a car and an ambulance move with uniform speed u1 and u2 respectively (with u2 > u1) in the same direction. Initially the ambulance is behind the car and it overtakes the car after some time. The siren on the ambulance continuously emits a sound of a certain frequency. What is the ratio of the wavelength of sound received by an observer in the car before the ambulance overtakes to that after the ambulance overtakes ?


(Given : velocity of sound in air = v)




A.
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C.
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28.
An ambulance with its siren sounding a note of constant frequency fs drives along a straight road. Which of the graphs below best represents the variation of frequency f heard by a man standing close to the road as the ambulance drives past?


A.



 B.
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C.



 D.
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29.
A boy sitting at the rim of a rotating merry-go-round blows a whistle continuously with frequency fo . An observer on the ground hears the sound of the whistle. Which of the graphs below gives the possible variation of the observed frequency f of the sound in a period of revolution ?



A.



B.
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C.



D.
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Doppler Effect for EM waves
30.
The spectra produced by element X, one on earth and the other on a distant star, are compared.


Spectrum from element X on earth :
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Spectrum from element X on the distant star :
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What is the most probable reason for the difference in the spectra readings ?




A.
The star is approaching the earth.




B.
The star is receding from the earth.




C.
The star is spinning about its axis.




D.
The universe is contracting

10.4
Diffraction and Interference of Sound

Interference of Sound
31c.
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2 loudspeakers L1 and L2 are connected to a signal generator G. A microphone is moved along the line AB and the variation in intensity is noted. Which of the following statements concerning the above arrangement is/are correct?

(1)
If the frequency of the sound waves emitted is decreased, the separation between adjacent maxima along AB will be decreased.

(2)
If the 2 loudspeakers are vibrating in phase, no alternation of maxima and minima will be detected along AB.

(3)
If the separation of the 2 loudspeakers is less than the wavelength of the sound emitted, no alternation of maxima and minima can be detected along AB.


A.
(1) only

B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only

32.
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Two loudspeakers are connected to the same signal generator. A microphone positioned at X detects maximum intensity. When the microphone is moved upwards, maximum intensity is detected at Y. Which of the following may give possible values of the wavelength of the sound emitted from the loudspeakers ?


(1)
0.03 m


(2)
0.06 m


(3)
0.12 m


A.
(1) only


B.
(3) only


C.
(1) and (2) only


D.
(2) and (3) only

33.
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A loudspeaker L produces sound waves with frequency 2 000 Hz. The sound waves are reflected from a wall S. When a microphone M is moved between L and S, the loudness of the sound detected varies. (Speed of sound in air = 340 m/s)

Which of the following statements is/are true ?

(1)
The variation in the loudness of the sound is due to diffraction.

(2)
Decreasing the sound frequency will make the positions of loud sound farer apart.

(3)
The separation between consecutive positions of loud sound is 0.17 m.



A.
(1) only



B.
(2) only



C.
(1) and (2) only



D.
(2) and (3) only

34.
Ultrasonic waves are used instead of audible sound waves to measure the depth of the sea because


(1)
ultrasonic waves can penetrate a greater depth of water with less spreading-out of waves.


(2)
ultrasonic waves will be interfered with by other sound waves in the water.


(3)
small-sized objects can also be located.


A.
(1) only

B.
(3) only

C.
(1) and (3) only
D.
(2) and (3) only

10.5
Standing Waves and Musical Instruments

Wind Instruments

35.
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The figure above shows the variation of the displacement of air molecules along the x-axis in a standing sound wave at a particular time. At what positions will the displacement remain constant with respect to time ?



A.
x = 0 and x = 2a only


B.
x = 0 and x = a only




C.
x = a and x = 3a only


D.
x = 0, x = a, x = 2a and x = 3a
Open Pipes

36.
An open tube of length L and a string of length L produce the same fundamental note. However when each is sounded independently the sound produced can be distinguished readily. This is because

A.
the open pipe produces some harmonics which are not produced by the string.

B.
the pipe produces longitudinal standing waves while the string produces transverse standing waves.

C.
they produce the same harmonics but the amplitudes of corresponding harmonics are different.

D.
the string produces some harmonics which are not produced by the open pipe.

37.
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A stationary sound wave vibrating in its fundamental mode is set up in a pipe open at one end. If an air particle at P oscillates with amplitude a, what is the amplitudes of oscillation of the air particles at Q and R ? (Neglect end corrections)




  Amplitude at Q
Amplitude at R


A.
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38.
Two pipes A and B, with pipe A open at both ends and pipe B closed at one end, are sounded to give fundamental notes of the same frequency. The length ratio of pipe A to pipe B is




A.
1 : 2.

B.
1 : 1.




C.
2 : 1.

D.
4 : 1.

39.
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A stationary sound wave vibrating in its fundamental mode is set up in a tube open at both ends. P and Q are two points at the end and the middle of the tube along its axis. Neglecting end-correction, what is the phase difference between the vibrations of the air molecules at points P and Q ?




A.
0




B.
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D.
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40.
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The above figure shows a long vertical glass tube containing water. The water level is lowered until the first resonance occurs when a vibration tuning fork is placed at the opening of the tube. Which of the following statements is/are correct ? (Neglect end corrections.)

(1)
Resonance will occur again if the length of the air column above the water is increased to  four times its original value.

(2)
Resonance will occur again if another tuning fork of twice the frequency is used.

(3)
The sound produced by the air column above the water has the same frequency as the tuning fork.



A.
(3) only



B.
(1) and (2) only



C.
(2) and (3) only



D.
(1), (2) and (3)

Closed Pipes

41.
In a standing wave in an open pipe,


(1)
some air molecules do not vibrate.

(2)
in the fundamental mode of vibration, air molecules in the middle of the pipe oscillate through a smaller amplitude than molecules at any other part of the pipe.


(3)
there is energy comes out of the pipe.


A.
(1) only

B.
(1) and (2) only
C.
(2) and (3) only
D.
(1), (2) and (3)

KEY :
1 – 10 : CBCCD, BCCBA,
11 – 20 : DCBAB, CCBAA,
21 – 30 : BDBCC, BCBBC,



31 – 40 : BABCA, CBCAA,
41 : D
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