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ENGINEERING TRIPOS PART IIB 2015
MODULE 4C8: APPLICATIONS OF DYNAMICS

Comments on exam questions

Question 1

Railway wheelset hunting. Attempted by most candidates. The derivation in part (a) was standard and
generally well done. In part (b), quite a few candidates put the two simple (coupled) equations of motion
into matrix form and launched into Routh Hurwitz calculations, when all that was needed was to combine
them into a single DoF oscillator, as per similar examples in the lecture notes.

Question 2

Tyre realigning moment: Not well done. Candidates could plug into the datasheet formula to calculate the
simple result in part (a), but they generally didn’t know the term ‘pneumatic trail’ which was explained in
lectures. Part (b) was a mess. Candidates tried to derive the formula, instead of explaining the derivation
and very few showed that the linear and nonlinear formulae agreed at their intersection point. Answers to
part (d) were all over the place... lots of guesses: again indicating that the lecture notes had not been read.

Question 3

Candidates who attempted this question generally knew what to do, though there were some rather
unconvincing explanations of the approximations needed to obtain the answer for part (a). Part (b) was well
done, but the only a few candidates identified the need for a complimentary function as well as a particular
integral for part (c). Of those who did, the majority then realised that the particular integral implies a
perturbation which grows with time, and commented appropriately.

Question 4

Q4: This was the more accessible of the two questions on orbital mechanics, so it possibly attracted those
candidates who had not given this subject their full attention. Some candidates answered part (a) very
efficiently by using the orbital data given in the Part I Mechanics data book; at the other end of the
spectrum, some were clearly unsure what basic equations to use, to solve the stated problem. Several
candidates made a good attempt at part (b), but only one candidate was able to solve it correctly.



