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Questions 14 and 15 refer to the following information.
The frequency response graph for a dynamic microphone is shown in figure 6.
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Figure 6

Question 14
Which of the following range of frequencies will produce the best quelity sound wrex Zsed
microphone? Explain your answer.

A. 20 Hz-20 000 Hz

B. 20Hz-100 Hz

C. 200 Hz - 1000 Hz

D. 2000 Hz—- 10 000 Hz

3 marks

Question 15
Explain briefly how a dynamic microphone works.

2 marks
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Question 16

Compare the following two microphones frequency response graphs. Describe any
differences and similarities.
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Question 17

A scientist was testing a microphone in a science lab. He measured a sound intensity in front
of the microphone at a distance of 1 m from the microphone. He sketched frequency response
curve to be able to evaluate microphone performance. Describe factors that could affect
microphone frequency response curve accuracy.

3 marks

Question 18

Why most frequency response curves start at no lower than around 200 Hz.

2 marks
Question 19

Explain how using earphones to listen to music from MP3s, iPods or smartphones can do our
hearing a lot of harm.

2 marks
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Questions 1 to 4 relate to the following information.
Jack connects a signal generator to a loudspeaker, producing sound of a single frequency of 613 Hz. mé
stands 5.0 m away from it as shown in figure 1. Figure 2 shows the displacement graph for 2ir molecuies
in front of the loudspeaker.
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Question 1

One of the sound waves produced, will travel in a straight line from the speaker towards Jack. On figure
1, indicate the direction of displacement of the air molecules along this sound wave, by drawing arrows.

2 marks
Question 2
What is the wavelength of the sound produced?
m
1 mark
Question 3
Calculate the speed of the sound produced.
ms’
2 marks
Question 4
How long does it take a sound wave to travel from the loudspeaker to Jack?
ms
2 marks
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Questions 5 to 7 relate to the following information.
Jason and Kyle are standing 7 m and 18 m respectively from a loudspeaker as shown in Figure 3. Each of
them has an intensity meter and records the intensity of sound where they are standing. Kyle gets a
reading of 8.0 X 10~ W m~2 on his meter.

Jason
Kyle

Figure 3

Question 5
What reading will be displayed on Jason’s meter?

wm2

2 marks

Question 6
Calculate the difference in sound intensity level between where Jason is standing and where Kyle is.

dB

2 marks

Question 7

Both Jason and Kyle move so that they are standing at the same distance from the loudspeaker. Jason’s
meter is now displaying a reading of 2.5 X 1072 W m~2. Calculate the sound intensity level where Kyle
is now standing.

dB

2 marks
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Questions 8 and 9 relate to the following information.
The didgeridoo is a wind instrument developed by indigenous Australians around 1500 years ago. It can
be modelled by a tube of length L that is open at one end and closed at the other as shown in figure 4.
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Figure 4

An experiment consists of determining the first two resonant frequencies of two didgeridoo of different
lengths. The results of this experiment are shown in the table below.

Didgeridoo 1 Didgeridoo 2
Length L (m) 1.25 1.02
Fundamental
frequency (Hz) 666 80-6
Third harmonic
frequency (Hz) 201 243

Question 8
On the diagrams below, sketch standing waves representing the pressure variation inside Didgeridoo 1

for the fundamental and the first overtone.

Fundamental

First overtone
2 marks
Question 9
Using the data provided, calculate the speed of sound in each Didgeridoo.
Didgeridoo 1: ms’
Didgeridoo 2: ms’
4 marks

Question 10
On the diagrams below, sketch standing waves representing the pressure variation inside a tube that is

open at both ends for the first two harmonics.

First harmonic

Second harmonic

2 marks
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Questions 11 to 13 relate to the following information.
The equal loudness curve for Chloe is shown in figure 5. The dots represent the reference loudness, which
is the perceived loudness of a 1000 Hz sound at different sound levels.
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Figure 5

Question 11
What is the sound intensity level, in dB, of a 1000 Hz sound at 40 phon, perceived by Chloe?

dB
1 mark
Question 12
‘What is the sound intensity for a sound with sound intensity level as calculated in question 11?
Wm?
2 marks
Question 13
‘What frequency is Chloe’s ears most sensitive to, at 60 phon?
Hz

1 mark





