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ASSESSOR’S COMMENTS
ENGINEERING TRIPOS PART IIA 2015
MODULE 3C6: VIBRATION

Q1 Torsional vibration

The least popular question, and several candidates tried to give answers relevant to
bending beams rather than for torsion. The question is actually rather simple, based
on the very start of the lecture course, but for some reason torsion is often thought to
be difficult by students.

Q2 Beam vibration

Most did the bookwork of section (a) competently. Efforts on section (c) were very
mixed. Many did not persevere to work out the pattern of signs for all the 12 modes
asked for: they did the first few and then guessed, usually wrongly. But some did a
good systematic job and were rewarded with high marks.

Q3 Hinged rods Rayleigh calculation

Most did section (a) well: those who got it wrong either forgot to include the rotational
energy, or else used the wrong moment of inertia. Just one candidate failed to see
the implications of the symmetry of the system for the two mode shapes in section
(b). Many did the Rayleigh calculation well.

Q4 Four-DOF modal calculations and transfer function

Generally well done by most, with the curious exception that many did not read
section (b) carefully enough to see that they were asked to estimate a frequency
using Rayleigh (by guessing a suitable value of ¢ ), before continuing in section (c)
to find the exact answer. The sketches for section (a) were very variable, some
being extremely implausible! Many noticed that there was a rigid-body mode, but
then failed to place it at zero frequency when doing section (d).

J Woodhouse (Principal Assessor)



