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ENGINEERING TRIPOS PART I11B 2019
DETAILED COMMENTS, MODULE 4A10

Question 1

This question really required some thought and was attempted by two thirds of the class. The students
generally gave good physical interpretations for the growth rate of the instability given and reasoning
for the axisymmetric and non-axisymmetric modes predicted. Evidently, based on their clear
descriptions, the vast majority had a good grasp of linear stability analysis.

Question 2
This was predominantly a discussion question, with a straightforward calculation in (a), repetition of
the notes in (b,c), and tests of conceptual understanding in (d,e).

Most students answered (a) well, although a common and elementary mistake was to write that the
moment of inertia is proportional to d/2 rather than d*2/4.

Few students answered (b) well, despite it being repetition of the notes. Almost all students, however,
answered (c) well, which is the more important question.

Answers to (d,e) were mixed. Around 1/3 of the students showed that they understood how to find the
phase information from Y_0 and theta 0. Around 1/2 described how they would calculate the work
done over a cycle. Almost all students saw that (e) would lead to a large matrix and around 1/4
correctly identified that the infinite limit becomes like a continuous system with no pinned boundaries
or wave reflections.

Question 3

Attempted by all students, both parts of this question were tackled generally very well. The ‘show the
following...” parts were done well; by contrast, the ‘and hence...’ parts were either missed or not
attempted by numerous candidates.

Question 4

This question was well answered by most students. A common mistake was to write that the flow is
absolutely unstable only when the shedding frequency has locked on to the vibration frequency. Many
students forgot that devices can be added to a shape to suppress vortex shedding.





