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Excellence exemplar for 91523 2014 Total score 22 

Q Grade 
score 

Annotation 

1 M6 Part (b) does not state what types of interference must occur at each end of 
the pipe or explain the importance of these in producing a standing wave that 
will be sustained and heard outside 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 found the first overtone frequencies as required. 
They have not calculated the difference between them, which would have 
gained them Excellence. 

2 E8 The description given of the sound heard in part (d) is detailed and correct with 
a useful diagram. A reference to x being proportional to λ is made. A reference 
to low frequency increasing to high occurring “at every antinodal line” is made. 
The positions of the different sounds heard are initially attributed to varying 
amounts of diffraction, which is not occurring. There is sufficient evidence to 
conclude that the candidate understands that the pattern is due to interference 
to award excellence. 

3 E8 The explanation for the Doppler effect correctly describes a decreased 
wavelength, attributing the changed wavelength to the movement of the boat 
and wavefront before the production of the next wavefront.  

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 effect of this changing phase 
is used to accurately describe the resulting change in wave amplitude at a 
fixed point and what this will sound like to an observer. 

 


