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Learning objectives

· Describe the production of sound by vibrating sources.
· Extended  Describe the longitudinal nature of sound waves.
· State that the approximate range of audible frequencies for a healthy human ear is 20 Hz to 20 000 Hz.
· Show an understanding that a medium is needed to transmit sound waves.
· Relate the loudness and pitch of sound waves to amplitude and frequency.
· Describe how the reflection of sound may produce an echo.
· Extended  Describe the transmission of sound waves in air in terms of compressions and rarefactions.

Learning outcomes

· Be able to describe the production of sound by vibrating sources.
· Extended  Be able to describe the longitudinal nature of sound waves.
· Be able to state that the approximate range of audible frequencies for a healthy human ear is 20 Hz to 20 000 Hz.
· Be able to show an understanding that a medium is needed to transmit sound waves.
· Be able to relate the loudness and pitch of sound waves to amplitude and frequency.
· Be able to describe how the reflection of sound may produce an echo.
· Extended  Be able to describe the transmission of sound waves in air in terms of compressions and rarefactions.

Common misconceptions

Students have difficulty in relating the longitudinal pressure variations of the air to the apparently transverse wave displayed on an oscilloscope screen.

Resources

Student Book pages 187–188, 189–192
Files found at www.collins.co.uk: P4_4a_Worksheet; P4_4a_Tech_notes

Approach

Introduce the activity
Use a loudspeaker, signal generator and candle flame to demonstrate low-frequency longitudinal waves. Ask students to feel the vibrations of their throats as they hum a low note. Then place a table tennis ball on a horizontal loudspeaker emitting a note at about 500 Hz to show that the cone is also vibrating.
Develop the activity
Discuss the text on pages 187–188 of the Student Book. Students should then carry out the first part of the practical on Worksheet P4.4a.
Then demonstrate the range of human hearing, introducing the ideas of amplitude and frequency at the same time. Show the effect of changing the amplitude and frequency of the sound from the signal generator. Discuss the Science in context feature on page 189.
Extended  Introduce the terms ‘compression’ and ‘rarefaction’.
Students should then carry out the second part of the practical on Worksheet P4.4a. They will need to ensure that they keep the string stretched so that vibrations can pass along it. Students should also try questions 1 to 4 on page 190 of the Student Book.
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Discuss the section ‘Using an oscilloscope and microphone to display sound waves’ on page 190 of the Student Book. Using a microphone and oscilloscope, demonstrate the effect on the scope trace of varying the amplitude and frequency of the sound. Students need to understand that the wavy sound pictures are actually pressure-time graphs.
Now move on to discuss echoes. Take students to a location where there is a loud echo – perhaps in a large hall or some distance from a large wall. Clap your hands to produce a series of sharp clicks. Use the section ‘Echoes’ on pages 191–192 of the Student Book.
Finish the activity
Ask students to work with a partner to produce a summary of the main points of the activity.
