





Q1 comments

This question concerned the stability of an interface with surface tension that separates an upper
region of dense liquid from a lower region of less dense liquid. The question began by asking how this
gravitationally unstable system could be set up in the laboratory and using which liquids, and
proceeded to enquire as to the form of instability expected when perturbed. This was generally
answered well. The question then required the derivation of an integral expression (given) relating the
energy of the system in the undisturbed and disturbed states. The surface energy component was
almost universally derived well - the gravitational potential energy component was not, with
candidates proposing expressions largely in the absence of any clear reasoning or working backwards
from the expression given. The final part of the question was to infer a constraint on the geometry of
the system that would ensure stability. A number of students successfully tackled this, introducing a
form of disturbance that would satisfy the no-slip boundary conditions and conserve volume. Others
identified the correct form of disturbance but made errors in integration.









Q2 comments

This question was designed to assess the candidates’ essential understanding and ability to execute
and interpret the results of a linear stability analysis. The question consisted of two parts. In the first,
the students were required to linearise a form of the diffusion equation which was modified to include
a trigonometric sin term. Almost no-one spotted that the base solution was the trivial solution U=0
and instead introduced perturbations about an unknown base state U — this then led them to
considerably overcomplicate the solution and stifle their interpretation. Most surprisingly, the sin term
caused a number of unanticipated problems as candidates either did not, or did not immediately,
reduce sin to its argument on linearising. Very few reasoned why the approach they took could be
regarded as treating all possible small amplitude waveforms of disturbance. Given so very few
attempted to make this reasoning, I question whether this part of the question was missed. For the
second part of the question, candidates were given an already linearised system and required to
establish and then interpret the dispersion relationship. This was generally answered very well by all.
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