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Q Grade 
score Annotation 

1 M6 

In part (b), the requirement for a node at the closed end and an antinode at the 
open end is not linked to the relationship between wavelength and pipe length, 
or the type of interference that must occur at the ends.  

In part (d) the candidate has found the second overtone rather than the first 
overtone frequencies as required. 

2 M6 

A minor error has been made in part (b) – “½n” instead of (n-½) – however, 
there is adequate evidence to show in-depth understanding of the situation. 

In part (c) the relationship between speaker separation and the spacing of loud 
positions is described in words and explained mathematically. 

3 M6 

A comparison is made between the production of waves when sources are 
stationary and moving, to explain the decreased wavelength and increased 
frequency in front of the boat.  

The beats answer would be Excellence if it explained that differing frequencies 
of waves do not stay in phase over time, but alternate between being in phase 
and being out of phase, and that this causes an alternation between 
constructive and destructive interference. 


