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Q Grade 
score Annotation 

1 N2 

The answer to part (c) links length to wavelength and hence the frequency of 
the sound without saying whether longer pipes will produce longer or shorter 
standing waves, or higher or lower frequencies. In part (d), only the 
fundamental frequencies are found rather than the first overtone frequencies 
as required.   

2 N1 

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 parts (b) and (d) are too vague to convey understanding. 

3 N2 

The frequency heard by an observer behind the boat is found, instead of an 
observer in front of the boat. The explanation for the Doppler effect correctly 
describes a decreased wavelength, but incorrectly attributes the changed 
wavelength to a speed change. The diagram shows some general 
understanding without being detailed enough to explain the situation described 
in the question. 

Beats are recognised as being due to waves having different frequencies, but 
does not link this to interference between the two waves, or describe 
oscillations in the amplitude heard by the tourist. 


