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ASSESOR's COMMENTS, MODULE 4A10

Question 1

This question was centred around the stability of a Taylor-Couette flow and required the students to
recognise that they needed to set the growth rate to zero in order to establish the marginal stability
condition that the question demanded. Although this question required some thought before launching
into it, to my surprise just less than half the cohort attempted it.

Question 2

Circa one half of the module is dedicated to being able to perform a classic linear stability analysis
and this question required the students to apply such an analysis to a two-layer density stratified
system with shear. All attempted this question, overall doing very well with an average of 14/20. The
analysis is not straightforward and the students showed their command of the subject with almost all
making solid and complete attempts at the question.

Question 3
This was a conceptual and numerical question about gallop and added mass.

() This was reasonably well answered by most candidates. Almost all candidates correctly identified
gallop as the instability mechanism but many of these did not convincingly explain the physical
mechanism. This is not difficult, taking perhaps 4 sentences, but it requires clarity of thought and
argument. Most candidates correctly included added mass but many forgot to account for the shift in
resonant frequency when the strut is submerged.

(b) Most candidates correctly identified that the extra mass acts as a tuned mass damper, although
some did not explain the mechanism well: the extra damping arises due to the damping in the tuned
mass damper, not because it has extra mass.

(c) This section was well answered by almost all candidates, showing good physical understanding of
how to prevent fluid-structure oscillations of this type.

Question 4

This was a conceptual and descriptive question about absolute/convective instability in a hot jet. It did
not require any calculations. Many students answered it well, although several did not read (a) & (b)
carefully enough.

(8) & (b) This was very well answered by around 20% of students, who described the motion of the
jet accurately and explained how it arises using the concepts of absolute and convective instability.
Around 50% of the students did not answer the question. Instead, they quoted the definitions of
absolute and convective instability without applying them to the hot jet. This was an example of why
it is important to read the question being asked, not the question that one thinks is being asked.

(c) Almost every student correctly identified the physical meaning of real(k), imag(k), real(omega),
and imag(omega). The handful that got this wrong did so by confusing k and omega, and real and
imaginary. Well over 50% of the students correctly drew the sketch of imag(omega) contours in the
complex k-plane, which was the main part of the question. There were some excellent answers to this
guestion.

(d) Around 75% of students correctly answered this question, showing good understanding of the
concepts.



