Sound – Practice 1 (ANS) [18 v 1.0]
Section A
MCQ
1. A student uses a spring to demonstrate
waves. He moves the spring with his hand.
Which diagram demonstrates the type of
wave produced by a source of sound?

(

B

)

B

)

2. The graph shows how the
pressure varies as a sound
wave passes through air.
Which point represents a
compression?

(

Concept: Compression is a region of increased pressure.

3. The diagram shows a loudspeaker that is producing
a continuous sound wave of frequency 200 Hz in air.

Which diagram best shows how the sound causes a
molecule at P to move during
s?
A

B

C

D

(

A

)

(

D

)

Concept 1
Sound are longitudinal waves.
Thus, molecules vibrate parallel to wave motion.
Concept 2
Since the sound frequency is 200 Hz, its period is
Thus within

𝟏
𝟐𝟎𝟎

s.

s, a molecule will complete one full oscillation.

4. Which frequency is in the ultrasound range?
A 35 Hz

B 350 Hz

C 3500 Hz
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D 35 000 Hz
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5. The diagram shows the positions of air particles at a particular instant whilst a sound wave
travelling through air from left to right. Which distance indicated in the diagram shows
one wavelength?
A
D

B

C

(

A

)

(

B

)

(

B

)
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6. Ultrasound has many uses. For what are ultrasound waves used?
A
B
C
D

killing cancerous cells
pre-natal scanning
sunbeds
telephones

7. A sound wave travelling at 340 m s−1
produces the waveform shown.
What is the frequency of the sound wave?
A
B
C
D

340 ms−1

2.6 m

130 Hz
260 Hz
340 Hz
880 Hz
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Key: Determine how many waves there are in 2.6 m.
𝑊𝑎𝑣𝑒𝑙𝑒𝑛𝑔𝑡ℎ, 𝝀 =

𝟐. 𝟔
𝟐
= 1.3 𝑚
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𝑣 =𝑓×𝜆
𝑣
𝑓=
𝜆
340
𝑓=
1.3
𝑓 = 261.5
𝑓 = 260 𝐻𝑧//
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8. An echo-sounder is a device that measures
the depth of water. It sends out a sound
wave and records how long the wave takes
to return to the boat after it rebounds from
the bottom of the body of water.
The table shows the time for echo to return for different depths in both sea water and
fresh water.
Sea water
Fresh water
Time for echo to return
Depth
Depth
(seconds)
(metres)
(metres)
0.01
7.2
6.8
0.02
14.5
13.5
0.05
36.1
33.8
0.10
72.3
67.5
What is the approximate speed of sound in fresh water and sea water?
A
B
C
D

speed of sound in fresh water
680
720
1360
1440

speed of sound in sea water
720
680
1440
1360

(

C

)
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9. A man who is standing at a point X between
two parallel walls (as shown in the diagram)
fires a starting pistol. He hears the first echo
after 0.6 s and another one after 0.8 s.

0.8 + 0.6 = 1.4 s
0.6 s

0.6 + 0.8 = 1.4 s

How long after firing the pistol will he hear
the next echo?
A 1.2 s

B 1.4 s

C

1.6 s

0.8 s

D 2.4 s

(

B

N05/I/24
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Structured
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1. A sound wave in air is illustrated in the figure.

Points A, B, C and D are at the centres of regions of compression.
(a) Describe what happens as one complete sound wave moves past a point.

[2]

An air molecule moves forward to a maximum displacement {1}.
Then it moves backward past its rest position to a maximum negative
displacement {1}.
Finally, it moves forward to the position it was at time t = 0 {+}.
OR
The distance between adjacent particles increases to a maximum {1},
then decreases to a minimum {1}
and then back to the initial distance of separation {+}.
5054 Report
There were a number of convincing statements that described the motion of the point as a wave passes. This could be done in
terms of the longitudinal vibration, the separation of the air molecules or in terms of a rise and fall in pressure. Credit was
given for any sensible suggestion. Poor answers suggested that the pitch might change or just that a sound would be heard.

(b) The sound wave in the figure has frequency 2000 Hz and speed 320 m/s.
(i) Define the frequency of a wave.

[1]

It is the number of waves that pass a point in one second.
OR
It is the number of oscillations that a point on a wave makes in one second.
5054 Report
A fair number of candidates were able to define frequency correctly. Standard definitions give frequency as the number
of complete waves that pass a point in unit time, but not in ‘a given time’ which was sometimes seen as an answer.
Many alternatives to a complete wave were accepted, such as number of oscillations, cycles or peaks.

(ii) Calculate the distance between points A and D.
State clearly any equation that you use.
𝑣 =𝑓×𝜆
320 = 2000 × 𝜆
𝜆 = 0.16

[2]
𝒅𝒊𝒔𝒕 = 𝟑 × 𝝀
𝒅𝒊𝒔𝒕 = 3 × 0.16
𝒅𝒊𝒔𝒕 = 0.480 𝑚//

5054 Report
The formula v = fλ was known by many candidates. The final answer was three complete wavelengths. Some candidates
suggested 1 ½, 2 or 4 wavelengths.
0.48 m.

(c) The time taken for one oscillation in another sound wave is 2.0 ms.
Calculate the frequency of this wave. State clearly any equation that you use.
[2]
𝟏
𝒇=
𝑻
1
(N03/II/4). Updated.
𝒇=
2 × 10
𝒇 = 500 𝐻𝑧//
7
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2. Ultrasound may be used to measure the depth of the
sea. Figure A shows a pulse of ultrasound sent down
to the sea bed and the reflected pulse returning to
the ship.
(a) Describe what is meant by ultrasound.

[2]

Figure A

Ultrasound is sound with a frequency above the upper limit of the human hearing
range {1}. It has a frequency of above 20 kHz {1}.
5054 Markg Scheme

(sound/wave/vibration) of high frequency or (sound that) cannot be heard
(frequency) above 15–20 kHz

C1
A1

(b) Figure B is a trace (CRO) of the pulses of
ultrasound sent from the ship and the
reflected pulses.
The speed of ultrasound in water is
1500 m/s and the wavelength of the
ultrasound wave is 0.030 m. Each division
in the trace represents 0.10 s.
Calculate

[7]

Figure B

(i) the frequency of the ultrasound wave,
𝑣 = 𝑓×𝜆
1500 = 𝑓 × 0.03
𝑓 = 50 000 𝐻𝑧
(i) the time taken for the ultrasound pulse to reach the sea bed,
From the figure, the total time for pulse to reach seabed and return = 2 x 0.1 = 0.2 s
Thus, the time taken for pulse to reach seabed = ½ x 0.2 = 0.100 s//
(ii) the distance to the sea bed.
𝑑 =𝑣×𝑡
= 1500 × 0.1
= 150 𝑚//
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(c) The ship moves to a place where the sea is deeper.

[6]

(i) State and explain two changes that would occur to the reflected pulses on the
trace. You may give diagrams of the old and new traces to show the changes.
State: The reflected pulses will be further away from the sent pulses in the
trace {1}.
Expl: The pulses have to travel a longer distance {1}. Thus, it would take a longer
time for the pulses to return.
State: The reflected pulses will have smaller amplitude {1}.
Expl: Sound spread out as it travels. Since the pulses have to travel a longer
distance, they spread out more {1}. Thus, the returned pulses are weaker.
OR
As sound travels, some sound is absorbed by the water. Since the pulses
have to travel a longer distance, more sound gets absorbed {1}. Thus, the
returned pulses are weaker.
5054 Report
This whole section was poorly answered. Many candidates realised that the reflected pulse was delayed and drew a
correct trace but failed to earn a simple mark by not explaining that this was because the sound had travelled further.
The other change, that the reflected pulse is smaller in amplitude, was suggested by a few candidates but rarely was
there an explanation that the sound may have been absorbed by the water or have spread out or been reflected in
different directions.

(ii) When the sea is more than 450 m deep, the ultrasound pulses must be sent out
less often. Using data from Figure B, explain why this is necessary.
When the sea is more than 450 m deep, the reflected pulse would take more than
0.6 s to return {1}. It would arrive after the next pulse is sent {1}. This could cause
confusion as to which sent pulse does a reflected pulse originate from.
Thus, pulses would need to be sent out less often, so that a reflected pulse could
return before the next pulse is sent.
(5054-M03) .
Updated

5054 Report
The better candidates understood the meaning of the last section and were able to explain that the pulses
must be sent less frequently or else a new pulse would be sent before the reflected pulse has arrived.
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3. A longitudinal wave travels in a slinky spring.
The figure below shows the rest positions of selected particles.

5 cm

The figure below shows the positions of the same particles at an instance when the
longitudinal wave is travelling in the slinky spring. The wave is travelling to the right.

Sketch the displacement-distance graph of the wave for the instance shown above. Take
the direction to the right as positive. Label clearly all values on the graph.
[2]

(i) Hence state the amplitude and wavelength of the wave.
Amplitude: 4 cm
Wavelength: 40 cm

[1]
3

11S4SA2BPGH: 5C. Updated
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