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Q1 Multiplicative uncertainty
25 attempts, Average mark 11/20, Maximum 20, Minimum 1.
Many candidates were let down by a lack of facility in doing elementary matrix manipulations. In
~ Part (a) a common mistake was to write the uncertainty block at the input side of the nominal plant
rather than the output side. In Part (b)(i) many candidates failed to correctly add the identity matrix to

GO(s), and many failed to spot simple cancelling factors.

Q2 H-infinity loop-shaping procedure
19 attempts, Average mark 10/20, Maximum 19, Minimum 2.
Parts (a) and (b) were bookwork. Many candidates were rather imprecise and lost marks as a result.

Parts (c)(i) and (c)(ii) required the use of some basic singular value inequalities, and although there
were a good number of correct solutions, too many candidates tried to force through to the required
bound with a sequence of incorrect steps. Part (¢)(iii) was generally well done, though not many

candidates made use of the derived bounds as well as their knowledge of the loop-shaping procedure.
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Q3 Limits sets and Lyapunov analysis

I5 attempts, Average mark 11/20, Maximum 20, Minimum 3.
This question was primarily bookwork. Part (a) and (b) required a basic definition and the statement
of an important theorem, which seems to have taken many candidates by surprise. Part (¢) and (d)
were dor.le better. Many candidates lost marks because of a superficial understanding of concepts that
require rigor.

Q4 Van der Pol relaxation oscillator and describing function analysis
16 attempts, Average mark 9/20, Maximum 16, Minimum 1.

The question with the lowest mean. Part (a): many students were unable to draw the required phase
portrait.Many failed to draw the correct cubic nullcline and as a consequence did not find the limit
cycle. Part (b) was better but many students struggled to express the equations as the feedback
interconnection of a linear transfer function and a static nonlinearity (Part (b)(i)). In contrast, most
students showed a correct understanding of the describing function method (Part (b)(ii)). The
percentages of those two subquestions was changed from 20, 15 to 15, 20, respectively, in order to
give more weight to the part of the question that was best answered.





