
SPH3U: Exploring Sound – Mini Demos 

 

A: Sound interference 

There are two speakers set up at the front of the class that will produce identical sound waves. These two waves 

will meet, and like all waves, interfere. 

 

1. Predict. When two sound waves meet, and interfere constructively, what do you think you will hear? 

What if they interfere destructively? 

 

 

 

2. Observe. (as a class) Listen carefully and describe what you hear as you move around the room. When 

you find a quieter area, stop, and stand still. (Try to stand at least a metre away from someone else). 

What pattern do you notice? Are these areas of constructive or destructive interference? 

 

 

 

B: The Doppler Effect 

The teacher will swing a speaker attached to a spring in a circle above their head. 

 

1. Observe. What do you hear when the speaker is closest to you in its path? What about when its furthest 

away? 

 

2. Draw a diagram on your whiteboard representing what you hear. Use circles to represent the sound 

waves emitting from the source. 

 

 

 

 

3. Explain. What is causing the difference in the perceived sound that you hear? 

 

 

 

4. Connect. In your day-to-day life, where else might this type of effect occur? 

 

 

 

A sound wave is any kind of longitudinal wave that travels through a medium. The sound waves we are most 

familiar with are those that travel through air. A vibrating object causes a disturbance in the air particles 

around it and this disturbance travels outwards as a longitudinal wave. 

As a vehicle with a sound source moves towards or away from you, the frequency (and therefore, pitch) of the 

sound that your ear detects will change depending on whether the vehicle is moving towards or away from 

you. This phenomenon is known as the Doppler Effect. 



C: Beats 

Using the LabQuest audio function generator (found on the home screen), set the right channel to a frequency of 

300 Hz and the left channel to a frequency of 302 Hz. Make sure the volume level is low (around 50% 

should work fine). 

 

1. Observe. Play only the right channel to begin. Then, play only the left channel. Finally, play both 

channels at the same time. Describe what you notice. 

 

 

2. Observe. Measure the frequency of the pulsing pattern by counting the pattern and using a stopwatch. 

How does this frequency relate to the frequencies of the two independent channels? 

 

 

3. The top two graphs to the right show two sound waves with slightly different frequencies. The air 

temperature is 21°C. The bottom graph shows the waves overlapping but without interfering. 

 

a. Calculate. Measure the wavelength 

directly off the page. What is the 

wavelength and frequency of each 

of the two waves? 

 

 

 

 

b. Calculate. What is the beat 

frequency? 

 

 

 

 

c. Represent. On the bottom graph, label where constructive and destructive interference will 

occur. Label where the sound will be loud and soft.  

 

 

  

Two sound waves with slightly different frequencies interfere and produce beats. Our ears perceive this as a 

throbbing or pulsing sound. The frequency of the throbbing or pulsing sound is called the beat frequency 

which can be found by taking the absolute value of the difference in the original sound wave frequencies fb = 

|f2-f1|. Reminder: the absolute value signs always make fb a positive value. This throbbing sound is often heard 

when musical instruments are out of tune. 



D: Resonance 

Watch the demonstration at the front of the room. 

 

1. Observe. Resonance was demonstrated by striking a tuning fork/resonance box and placing a second 

one beside it. Describe the effects below. When did the second tuning fork resonant and when did it not? 

 

 

 

 

2. Reason/Explain. Can resonance ever be dangerous? Can you think of any situations where this may 

produce a negative result? Explain. 

 

 

 

 

E: Frequency Range for Human Hearing 

Most of the sound that humans can detect occurs in the frequency range of 1000 to 5500 Hz. However, the 

audible range for a healthy young adult is from 20 Hz to 20 kHz. 

 

1. Test. Using a device, go to http://onlinetonegenerator.com/. The demonstration will work best with 

headphones. Test your hearing to see what the highest frequency is that you can hear. *** to avoid 

damage to your hearing or to the equipment, always set the speakers to a low volume. 

 

 

Keep in mind that while the results are interesting, there will be a lot of background noise present for this test. 

The results will not be an accurate reading of your hearing ability!! 

 

Remember our standing wave machine (the gummy bears). Depending on how frequently the driving force 

was applied to the machine, the machine vibrated at different modes (with a different number of nodes and 

anti-nodes). Another label to describe which mode (standing wave pattern) a medium is vibrating in is the 

harmonic. We say that a medium is vibrating in its first harmonic when it is vibrating in the simplest possible 

standing wave pattern (the least number of nodes). 

 

When an object is struck (tapped, plucked), it will vibrate most strongly at its natural frequency. The natural 

frequency results from the object vibrating in its simplest standing wave pattern (at its first harmonic or 

fundamental mode).  

http://onlinetonegenerator.com/

