


















3C6 2016 comments 
 
Q1 Rotor, modes and frequencies of 4 degree-of-freedom system 
This question related to material from the very earliest part of the course, and the 
performance of many candidates was rather disappointing.  Many got confused 
between relative and absolute displacements, and thus did not get the mass and 
stiffness matrices correct.  Despite the specific question about symmetry, very few 
discussed and exploited the symmetries of the system clearly, which really needs a 
sketch.  More encouragingly, most succeeded in spotting at least some of the mode 
shapes, although not everyone noticed that there was a rigid-body mode.   
 
Q2 Axial vibration of drillstring 
Nearly all candidates used the mode-sum formula, forgetting what they had done on 
the first problem sheet to get a simpler closed-form answer to this problem.  The 
mode-sum formula reveals the poles easily, but does not give the zeros: in any case, 
disappointingly few remembered that this driving-point response must have a zero 
between each pair of poles.  Only one candidate answered part (d) correctly: the 
frequencies that must be avoided are the antiresonances, not the resonances. 
 
Q3: Interpreting simulated measurements 
Quite well done in parts.  Everyone saw the regular peaks in the first example, and 
associated that with a string or axial vibration.  But disappointingly few noticed the 
1:3:5 pattern and its consequence for boundary conditions.  No-one saw that the 
pattern of peak heights was consistent with constant damping for all modes, although 
a few did estimate a damping factor for a single peak. 
 
Q4 Cantilever frequencies 
The most popular question, and the most well-done.  Many were a little hazy about 
the exact meaning of the dispersion relation, but almost everyone could derive the 
cantilever frequency equation and show the graphical solution.  The Rayleigh section 
was also well done by most. 
 


