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Lesson 12
Sound and
resonant

frequencies
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You will need:
• Clips: 12.1, 12.2, 12.3 and 12.4
• Worksheet: 12A
Demonstration
• Simple pendulum
• Mass on a spring
• Variety of tuning forks
• Vibrating objects that make a sound

(e.g. a musical instrument)

• Microphone connected to an oscilloscope
• Polystyrene beads
• Signal generator
• Amplifier
• Loudspeaker
Optional demonstration:
• Thin-walled wine glass
• Safety screen

Suitable for: 11–16 years
Curriculum and learning links: Sound and hearing, resonance
Learning objectives:
• State that sound travels in longitudinal waves created by a vibrating object.
• Use wave diagrams to describe the difference between waves with varying amplitude 

and frequency.
• Explain why an object will resonate when driven at its natural frequency.

Opening activity
• Where does sound come from? 
• Ask students to write down all the words they can think of relating to sound.

Development activities

Where does sound come from?
• Review ideas from the opening activity. Summarise that 

sound is created by vibrating objects that create    
longitudinal pressure waves that travel through the air and 
vibrate our ear drum, middle ear bones and inner ear 
sensory apparatus. If possible, demonstrate this to students 
by placing a vibrating tuning fork into water, or by placing 
polystyrene beads or small pieces of paper onto a    
loudspeaker pointing vertically upwards and generating a 
low frequency sound.

Frequency and amplitude
• Use a variety of tuning forks (or a musical instrument) and a 

microphone connected to an oscilloscope to demonstrate the 
difference between sounds of different frequencies and 
amplitudes. Ask students to fill in Worksheet 12A.

Sound and resonant frequencies
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Reflect and review

Show Clip 12.4 in which Dr Yan explains why different objects have different natural
frequencies and succeeds in breaking a flat pane of glass with a double bass.

Health and safety
• It is the responsibility of the teacher conducting this lesson to carry out 

a full risk assessment.
• Eye protection and a safety screen should be used if you attempt to 

shatter glass.

Want to explore further?
Ask students what would happen if a building or bridge
started to resonate due to an earthquake or other natural
sources of vibration. Search online for a video clip of the
Tacoma Narrows Bridge collapse, which many people cite
as an example of collapse due to resonance. In fact, the
cause is more likely to have been aeroelastic fluttering and
students might like to investigate the two hypotheses.

Development activities continued...
Jem’s musical cattle grid
Show Clip 12.1 in which Jem describes the link between vinyl records, frequency and 
cattle grids on roads, and outlines a project in which he hopes to use a car to generate a tune
by driving over a homemade ladder. Show Clip 12.2 in which Jem and Dallas test the track
with a three-wheeled car.

Resonance
Demonstrate to students what is meant by the term ‘natural frequency’ by using a simple
pendulum, mass on a spring, or a thin-walled wine glass partially filled with water and
rubbing a wet finger around the rim. The natural frequency of these systems can be changed
by making specific adjustments. Respectively they are: changing the length of the string,
changing the mass or adding more water to the glass. 
Explain that if you try to force a system to oscillate at a frequency other than its natural
frequency, it may vibrate at that frequency. However, if you drive it at its natural frequency, it
will vibrate out of control (resonate). Show Clip 12.3 in which Dr Yan demonstrates this and
breaks a wine glass using a violin. You could try to repeat this in the lesson.

Sound and resonant frequencies

• 

• 

• 

• 



75

© BBC

Worksheet 12A: Frequency,
wavelength and amplitude

1. Types of waves
There are two types of waves: transverse waves and longitudinal waves. Explain the difference
between them and give examples of each type.

2. Representing waves
It is very hard to represent longitudinal waves in diagrams, so they are often drawn the same
way as transverse waves. On this diagram below, label the wavelength and amplitude.

Complete this worksheet to show your understanding of waves and wave diagrams.
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3. Different waves
How are these pairs of waves different? Assume that (like all sound in the air) they are
travelling at the same speed. How would they sound different?

Wave 1

Wave 3 Wave 4 

Wave 2




