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The speed and nature of sound

Suitable for: 11–14 years

Curriculum and learning links:
Sound

Learning objectives:
• Calculate the speed of sound and compare it with the speed of light.
• Explain why sound cannot travel through a vacuum.
• Explain why sound travels fastest in solids and slowest in gases.

Activities:

Opening activity

• Place a vibrating tuning fork in a beaker of water and observe the splashes. 
• Place a vibrating tuning fork next to a table tennis ball suspended from a clamp stand on 

cotton thread and observe it vibrate. 
• Place a vibrating tuning fork on a metal radiator and listen to the amplified sound. 
• Explain what sound is and how it travels.

Development activities

Soundscape

• Take students onto the school field. Ask a student to walk away from the class whilst loudly 
hitting a metal pan with a spoon. Observe that the further away the student walks, the 
greater the delay between seeing the spoon hit the pan and hearing the sound. Ask the 
students to explain why this happens.

Speed of Sound

• Give students stopwatches and ask them to stand at one end of a 100m running track. 
Fire the sports day starter pistol from the other end of the track and ask students to time 
the difference between seeing the puff of smoke and hearing the sound. Pool all of the 
students’ times and find a class average (which should be approximately 0.3 seconds). Ask 
students to use this to calculate the speed of sound (340m/s). 

• Watch Clip  13  for a practical demonstration of this.

26

© BBC



Reflect and review

Nature of Sound

• Ask students to work in pairs where one of them 
quietly scratches one end of a table and the other sits 
at the opposite end and listens (they should not be 
able to hear the scratching). Then ask them to repeat 
this exercise, but the student that is listening should 
place their ear on the table. Now that they can hear 
the scratching, explain that this means that sound 
travels better through solids than gases. Ask students 
to explain why this happens. 

• Ask students to think about why whales can be heard 
from well over a mile away under water, but not 
through air. Explain that sound travels better through 
liquids than gases, but it still travels best 
through solids. 

The speed and nature of sound

• To review the Speed of Sound activity, students can be asked to determine reasons for 
the differences between their calculated speed of sound and the actual value.

• To review the Nature of Sound activity, students can be asked to use the particle model 
and a range of diagrams to summarise what sound is and how it travels.

Development activities continued...

Vacuums

• Ask students why ‘in space no one can hear 
you scream’. 

• Demonstrate that objects, such as a bell or 
alarm clock, sounding in an evacuated bell jar 
apparatus cannot be heard. Discuss with 
students why this is.

• Watch Clip  14  for a practical demonstration 
of this. 
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Health and safety
• Normal laboratory guidelines apply for all activities.

• Only an appropriate adult should fire the starter pistol and suitable ear 

protection should be worn.

• It is the responsibility of the teacher to ensure that an adequate risk 

assessment has been completed.

Want to explore further?
• You could demonstrate the string telephone activity in which two tin cans or plastic    

cups are attached to the ends of a piece of string. A student speaks into one end, 
whilst a second student listens at the other. Ask students to explain why the telephone 
only works when the string is taut. 

• You could also demonstrate the practical activity in Clip  15  to show how sound 
changes in hot drinks. Then, watch Clip  16  and ask students to summarise what 
they have found out about why Dr Yan’s voice sounds different with a lungful of helium 
and a lungful of sulfur hexafluoride. Remind students that they should not try to 
recreate this demonstration.

• You might also like to watch the Balloon bang film at: bbc.co.uk/bang/ask_yan

The speed and nature of sound

You will need

• Clip  13  (0’52”)
• Clip  14  (1’49”)
• Clip  15  (3’08”)
• Clip  16  (2’30”)
• Tuning fork
• Table tennis ball
• Clamp and stand
• Cotton thread
• Metal radiator

• Metal pan
• Spoon
• Starter pistol
• Stopwatches
• Bell or alarm clock
• Evacuated bell jar apparatus
• Tap water
• Beaker
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