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Activity 6A: The Doppler effect Ans p. 326

The speed of sound in air is 330 m s–1

1. A motorcyclist travelling at a speed of 
29 m s–1 sounds the horn on their motorbike 
while passing a pedestrian beside the road. 
The rider hears the horn as a sound of 
frequency 250 Hz.

 a.  What frequency does the pedestrian hear:
  i. when the motorcycle approaches?
  ii. when the motorcycle moves away?
 b.  Explain why, when the motorcycle is right in front, the pedestrian hears the same 

frequency as the rider.
2. The diagram below shows Jane listening to the sound produced by a speaker as John 

whirls it around in a circle, at a speed of 32 m së�.
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 When stationary, the speaker produces a frequency of 410 Hz.

 a. What frequency does Jane hear when the speaker is at:
   i. A? ii. B? iii. C?
 b. What frequency does John hear?
3. A bumblebee falls into a pool and starts ‘swimming’ at  

7.0 mm s–1 on the surface of a puddle and creates a wave 
of frequency 2.7 Hz. The wave travels over the surface of 
the water at 32 mm s–1. The diagram shows the wave 
pattern produced on the surface of the water. 

 a.  Calculate the frequency at which the waves will 
reach the edge of the puddle in front of the insect.

 b.  Calculate the wavelength of the waves in front  
of the insect.

 c.  At what speed, relative to the insect, do the waves travel behind the insect?
4. The left-hand side diagram overleaf shows drops of water falling, at a rate of  

10 drops per second, from a burette into water, causing waves to move across the 
surface of the water. The burette is moved slowly at a steady speed in a horizontal 
direction. The right-hand side diagram shows a view looking down on the water 
surface, showing the resulting pattern of the surface waves against a background  
of centimetre squares.

7.0 mm s–1

Ch 06— L3 Physics SG 2018.indd   85 14/02/22   10:35 AM


