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Background

This activity follows on from the first Space and Motion activity and allows pupils to understand how sound waves can move through a fluid (a gas or a liquid) and a solid. It also introduces vibration, attenuation and resonance.
Time required

About 15 to 20 minutes should be plenty.
National Curriculum links 


Links to QCA Schemes of Work
Key Stage 2 Science 



Key Stage 2 Science
Sc1:  1a




Unit 5F: Changing sounds
Sc3:  1e

Sc4:
3e, g

Breadth of Study:  1a
Key Stage 2 PE

Games activities:  7a-c

Things you will need
This activity doesn’t require anything in the way of equipment except an optional whistle for the supervising teacher and a bell or some other percussion instrument that rings for a few seconds (e.g. a triangle, biscuit tin, wine glass)

A large clear space, free of trip hazards and other obstructions is essential as pupils will need to be able to move around freely.  The school hall or gym is ideal.  If the weather is good, this activity can also be done outside but there will need to be a way of clearly marking out a large activity space.

What you do
1. Start with the class sitting on the floor in a circle. Hold the bell in the centre of the circle and hit it. Ask who heard the sound first or if they all heard it at the same time. Discuss which direction the sound was travelling in. Use analogies of ripples in a pond.

2. Ask the class to put their hand up when they hear the ‘ring’ and keep it up until they can’t hear it any more. Start by ringing the bell in centre of the circle and watch as they gradually put their hands down. You can compliment those that have their hands up last for having very good hearing.

3. Then ring the bell close to one side of the circumference of the circle, see the different patterns as the hands go down. Repeat at another position in the circumference, and then outside the circle. Establish that the sound gradually gets quieter for all, but those closest could hear the bell for the longest; the sound gets quieter the further you are from the bell.
4. Discuss what sound is, where does is start, how does it travel to the ears, what does it travel through? 

5. Ask the pupils to make their hand (extended horizontally) go up and down as fast as possible with the smallest movement possible.  Ask them to try making the ‘vibration’ smaller and faster - most children can achieve two “up, down and up” movements in a second. We start to hear things when something vibrates at about 16 times per second – a sound is something vibrating very fast. A very low note (pitch) will be around 20 vibrations per second. A very high note will be around 10,000 or even 20,000 vibrations per second.
6. Ask the circle to stand up and organise a Mexican wave: One student raises their arms up above their heads and drops them again, once only. A fraction of a second later the next person in the circle does the same thing, and so on. 


5. Try getting the wave to go faster, compare the speed of sound in air (330 meters per second) but then point out that this type of wave (up and down) is a transverse wave. Sound waves are compression waves (longitudinal waves).
6. Ask the students to close in so that they can stand in the circle with their palms touching the palms of their immediate neighbours. It seems to work best if the teacher joins the circle for this. Start with a pulse (pressure wave) that travels around the circle. See how long it takes. Play with two waves travelling in opposite directions (more than one sound) and with frequency (speed of vibration - fast high pitches and slower low pitches).
A slightly different way of doing this is described in the Sound Wave activity sheet.

7. This is how the sound travels through a solid, but what about the air? Remind them about the rules of the ‘Brownian motion’ exercise and explain some new rules. If you’re given a ‘high five’ you can pass it on twice; that’s the pressure wave. Everyone should recreate the gas model (walking into a space etc.) and one person, probably the teacher, is the source of sound and dishes out ‘high fives’ to whoever is nearest. Soon every one is passing on sound waves that spread out in all directions.

8. Finally get the pupils back into a circle and discuss how long the sound lasted before it stopped. Try it out again. It lasted such a long time because it is ‘resonating’ at its preferred note. The room will have its preferred resonant frequencies that you can find by whistling at different notes until you find a note that ‘echoes’ for much longer.

9. Get the whole circle to hold hands and try and vibrate in and out to find the circle’s own resonant frequency, in the same way that the bell rings.
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