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Q1: Experimental modal analysis 

A very popular question. Most candidates gave good explanations in (a), though some were confused 
about the bandwidth of a hammer pulse. Most gave a good answer to (b) but often missed allowing a 
saturation margin for the voltage output (target output of 4V or 4.5V rather than 5V). Part (c) was 
surprisingly poorly answered: many applied additional factors of two with spurious arguments; others 
provided sound logic but didn’t allow a margin for the slow frequency roll-off beyond the ‘useful’ 
range. Sketches of flexural mode shapes in (d) were generally fine but would have benefitted from a 
bit more attention to the sequence of node points and boundary conditions; torsion mode shape 
sketches were not so good, with candidates not applying correct boundary conditions. Part (e) was 
well-answered by most; but a significant number incorrectly thought that flexural modes would not be 
visible in either of the transfer functions. 

  







Q2: Bass reflex loudspeaker 

Most gave a satisfactory description in (a). Very few obtained the correct equivalent parameters in (b) 
despite managing most steps towards the equations of motion for the original system. Many forgot to 
comment on interlacing in (c). Only a few students understood the role of the vent/opening in part (d). 

  







Q3: Mass-spring system 

Part (a) was generally well answered but with several common slips: some did not account for the 
double mass in the middle when using orthogonality to calculate the third mode; some missed the 
rigid body mode; and others suggested spurious mode shapes. Many students did not attempt to 
calculate the matrix A, and few gave a clear explanation of how the frequencies and mode shapes 
related to the undamped system. Many students managed the phasor diagrams, though some 
interpreted the question to mean phasors of the complex frequencies rather than of the mode shapes. 
Only one student gave a good sketch of the three modal circles accounting for their phase and 
magnitude. 

  







Q4: Damping 

A highly popular question. Part (a) was generally well-answered, though some did not read the 
question carefully in (iii) which was looking for a discussion of suitability rather than damping 
mechanisms. Most students made a good attempt at (b) (i) but many were let down by algebraic slips. 
One common error was to make incorrect guesses for the mode shapes sometimes on the basis of 
symmetry arguments, despite a lack of symmetry for this problem. Part (b) (ii) caused more problems 
and only a few correctly evaluated the Q factors, though many demonstrated that they knew the 
general approach. 

 


