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1.
Which of the following represent the approximate noise levels


(i)
in a quiet school library?


(ii)
for normal conservation?



  (i)

  (ii) 

  (i)

  (ii)

A.
30 dB
60 dB
B.
30 dB
90 dB

C.
60 dB
90 dB
D.
90 dB
60 dB

2.
Two loudspeakers are connected to the same signal source of negligible impedance. At a point equidistant from the two loudspeakers, a maximum intensity of intensity level 80 dB is detected. If one loudspeaker is disconnected, the intensity level at that point will be



A.
20 dB.

B.
40 dB.




C.
74 dB.

D.
77 dB.

3.
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 400 Hz when approaching, and becomes 80 Hz when leaving. Assume the speed of sound in air to be 320 m s-1. The speed of the aircraft is




A.
13 m s-1.

B.
213 m s-1.




C.
256 m s-1.

D.
267 m s-1.

4.
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A stationary sound wave vibrating in its fundamental mode is set up in a pipe open at both ends. 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.
  0



a/2




B.
  0



a



C.
  a/2


0




D.
  a



0

5.
Two pipes A and B, with pipe A closed at one end and pipe B open at both ends, 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 : 4.




C.
2 : 1.

D.
4 : 1.

(Essay)

6.
(a)
For a sound wave of constant amplitude and frequency travelling through air, sketch a 

graph to show the time variation of the displacement of the vibrating air particles at a point in the path of the wave. Using the same time axis, sketch also the variation of air pressure with time at the same point.







   (1.5 marks)

(b)
What is the phase relationship between the displacement and the air pressure in (a) ?



















   (0.5 marks)

(Structural question)

7.
In Figure 7, the loudspeakers L1 and L2 placed 5 m apart are fed from a signal generator G, whose frequency is 540 Hz, so that they emit sound waves in phase. The speed of the sound waves is 335 m/s.
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Figure 7
(a)
Describe the variation in the signal detected by a microphone when it moves slowly as follows:



(i)
along line AB, the perpendicular bisector of L1L​2.



(ii)
along line XY, parallel to L1L2 and about 15 m away from it.


















(3 marks)

(b)
Point Z in Figure 3 represents a point at which a minimum intensity sound is heard. When the loudspeaker L2 is temporarily disconnected, a student finds that the intensity of the sound heard at Z increases. He finds this difficult to understand, as disconnecting L2 presumably means that the total output energy from the loudspeakers decreases. Write a short note explaining the result to the student and explaining why it does not conflict with the law of conservation of energy.









(3 marks)

(c)
The loudspeaker L2 is now reconnected, but with the connections to its terminals interchanged, so that it emits sound waves in antiphase with those from loudspeaker L1. Describe what effect, if any, this will have on the signal received by a microphone placed along XY compared with the arrangement in (a)(ii)





(1 mark)
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6.
(a)
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(b)
The displacement leads/lags the air pressure by a phase angle of
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7.
(a)
(i)
Sound of max. intensity heard; intensity decreases along AB.



1 1


(ii)
Variation in max. and min. intensity heard.







1
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(b)
There is a min. intensity sound at Z because a wave from L1


arrives there exactly out of phase with a wave from L2.


Destructive interference occurs.










1


When L2 is disconnected, no such cancellation occurs, as only one set of waves arrives.


The intensity increases locally.










1


At other points where there was originally a max. intensity signal, there will be

a reduction in intensity when L2 is disconnected.  Overall energy is conserved.

1 3

(c)
Positions of max. and min. intensity will be reversed.






1 1
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