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SOUND

13.5 What is sound? 

Using skills, knowledge and understanding of how science works:

•  to compare the amplitudes and frequencies of sounds from diagrams of oscilloscope traces.

Skills, knowledge and understanding of how science works set in the context of:

•  Sound is caused by mechanical vibrations and travels as a wave.

•  Sounds in the range 20-20 000 Hz can be detected by the human ear.

•  Sound cannot travel through a vacuum.

•  The pitch of a note increases as the frequency increases.

•  The loudness of a note increases as the amplitude of the wave increases.

•  The quality of a note depends upon the waveform.

•  Sound waves can be reflected and refracted.

ULTRASOUND

13.6 What is ultrasound and how can it be used?

Using skills, knowledge and understanding of how science works:

•  to compare the amplitudes and frequencies of ultrasounds from diagrams of oscilloscope traces

•  to determine the distance between interfaces in various media from diagrams of oscilloscope traces.

Skills, knowledge and understanding of how science works set in the context of:

•  Electronic systems can be used to produce ultrasound waves which have a frequency higher than the upper limit of hearing for humans.

•  Ultrasound waves are partially reflected when they meet a boundary between two different media. The time taken for the reflections to reach a detector is a measure of how far away such a boundary is.

•  Ultrasound waves can be used in industry for cleaning and quality control.

•  Ultrasound waves can be used in medicine for pre-natal scanning. 


1. What is a sound wave?

2. Draw a diagram to explain what is meant by the ‘amplitude’ of a wave.

3. Explain, with the aid of a diagram, how an oscilloscope can be used to measure a sound wave’s:

(a) amplitude; (b) frequency

4. (a) The diagram below shows a sound wave might be displayed on an oscilloscope. Copy this diagram and add another trace showing how a wave of twice the frequency but half the amplitude would appear.
(b) If the horizontal scale is 2 milliseconds per square calculate the period and frequency of the sound wave.
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5. What is the typical frequency range of hearing of a human?

6. How does a sound change if the wave it is made up of is decreased in amplitude while at the same time being increased in frequency?

7. Why did astronauts on the Moon talk to each other by radio rather than using sound only?

8. Why does the note middle C sound different when played on a violin and piano?

9. What is an ‘echo’?

10. What is ultrasound?

11. Describe how ultrasound is used in pre-natal scanning.

12. Describe an industrial use of ultrasound.

13. Complete the table below showing how the time taken for an ultrasound wave to travel depends on the distance a reflecting surface is from the ultrasound transmitter and receiver. You will need to use the equation:

            wave speed = distance travelled
                                         time taken



	Distance (m) 
from
	Time (s)

taken 
between
	Speed of ultrasound (m/s)

	Source to reflector
	Reflector to detector
	Source and reflector
	Reflector and detector
	

	660
	660
	2
	2
	330

	
	
	3
	3
	330

	165
	165
	
	
	330

	3300
	
	
	5
	330

	4500
	4500
	
	3
	

	4000
	
	2
	5
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