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[Zxowmainers conanaents:

(a) Few candidates managed to get full marks for this part. Some approached the
problem as Rayleigh break-up of a liquid jet rather than a shear flow instability.
Most marks were lost on algebra, when substituting the kinematic terms into the
pressure balance, rather than a poor understanding on how to solve the problem.

(b) Most didn’t realise that differentiation was required to get the most unstable wave
number.

(c) Most candidates understood the physical meaning of We. No candidates realised
that the momentum ratio was key when the fuel film was moving, but a few
almost got there by stating that the velocity ratio was important. Almost gveryone
suggested Re.
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EXo NeSS CORNTS !

Both parts were bookwork questions and on the whole was well answered.
(a) This part of the question was well answered by almost all the candidates. Almost

all candidates described the flow patterns correctly but more than half failed to
state that the instability mechanism is due to a pressure imbalance.
(b) This part of the question was also well answered by most candidates.
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ExounnNersconanients,:

(a) This part was answered well by around half the candidates using a variety of
techniques. Applying symmetry in order to write down the resonant frequencies was a
particularly elegant technique, if successful, but caused some candidates to fail
spectacularly. The matrix technique in the crib can be found in 1A maths and is the
safest.

(b) Most candidates answered this part qualitatively but did not attempt the
calculation.

(c) Most candidates gave a correct qualitative description of added mass and around
half performed the calculation. Nobody found the easy way to do the calculation but a
handful derived the correct result.

(d) This was a bookwork question and many candidates regurgitated the notes
successfully, showing that they understood the mechanism of gallop and could derive
the critical velocity. Most of these candidates used the nomenclature in the notes,
rather than that in the question, but this was not penalized.

(e) This was not a bookwork question, although many candidates regurgitated the
notes on vortex shedding unnecessarily. Most candidates mentioned lock-in between
the vortex shedding frequency and the natural resonant frequency of the system but
few mentioned the potential for hard excitation of the square cylinder. Only a handful
attempted to quantify the frequencies at which the system will be particularly

unstable.
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(a-b) These parts were answered well by most candidates, showing that they had
remembered Part I mechanics. A common mistake was to leave k in the answer to (b),
when the question asked for the answer in terms of the other variables.

(c) This was answered well by many candidates. A common mistake was not to divide
by 8z, which indicates that the candidates did not realise that the mean square velocity
is the integral of S,

(d) Most candidates had the correct method but many got the wrong answer.

(¢) Most candidates showed that they understood the principle, drawing the diagram
of Suu, Sgand S, in the notes. Most managed to draw the correct shape of S,(®) but
few put numbers onto the axes, which was the main point of the question. Most
candidates correctly answered the final part of the question.





