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1 A4 Part (b) correctly states that only odd harmonic frequencies resonate in the 
pipe, but should say that this will mean an “odd number” of ¼ wavelengths are 
required, instead of a “whole number”. There is no reference to how this would 
position an antinode at the open end of the pipe. 

The answer to part (c) shows understanding that the pipe length is 
proportional to wavelength and that the frequency will decrease as the 
wavelength increases. 

In part (d) the candidate has attempted to find the second overtone rather than 
the first overtone frequencies as required. They have incorrectly substituted 
the wavelength from part (a) in place of the pipe length. 

2 A3 A supplied formula is has been used to find an approximate answer for the 
distance between the speakers. A more accurate method would have required 
finding the angle between antinodal lines and using nλ=dsinθ. 

The answers to part (b) would have been Merit had the references to whole 
wavelengths and half wavelength stated that this must be the path difference. 

3 A4 The explanation for the Doppler effect correctly describes a decreased 
wavelength, but incorrectly attributes the changed wavelength to waves 
“catching up” with previously produced waves. The diagram shows some 
general understanding without being detailed enough to explain the situation 
described in the question.  

The beat frequency found would be correct if the ferries were not moving. 

Beats are recognised as being due to two waves with different frequencies 
interfering as they move in and out of phase. The answer needs to explain the 
type of interference that occurs when the waves are in and out of phase. 

 


