
4A15 Examiner's comments:
Q1 Oscillating sphere 

The question was answered well by most candidates. It is similar to an example problem. The 
difference is that the boundary condition is on pressure instead of velocity. This confused some 
candidates.  

Q2 Helmholtz resonator  

A popular question. Most candidates did not take the effective length into account for part (b), and got 
the resonance frequency wrong by an order of magnitude.  Almost all students got part (c) wrong. It 
turns out that the dimensions of the coke can are not really much smaller than the acoustic 
wavelength (an assumption that most candidates listed as an answer to part (a)), so the Helmholtz 
formula is not accurate here.   

Q3 Multipole expansion 

The least popular question, with a wide range of responses. Some were unfamiliar with multipole 
expansion. Some failed to realise that the strength of a dipole must be a vector. Several failed to use the 
correct Greens function for the Helmholtz equation, instead trying to use the Greens function for the 
wave equation. It is possible to derive the Greens function for the Helmholtz equation from that for 
the wave equation, but only one candidate succeeded in this. 

Q4 Webster horn equation 

A reasonably popular question. Some failed with bookwork to derive the Webster horn equation. 
Quite a few failed to spot that 0.5(1+cos(2*a*x)) = cos(a*x)^2, but succeeded otherwise with part (b). 
This affected their ability to come up with a simple answer for part (c), but the principle was mostly 
understood. Quite a few failed to notice that if alpha is taken to be imaginary, then the shape of the 
horn becomes cosh(). (d) was mostly done correctly. Most candidates discussed the tuning of the 
harmonic series for a bugle in party (e) 
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Q2
A Narrow opening connected to a large cavity

Small dimensions of the neck

carily relative to the acoustic wavelength
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