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Q1 State space, observability, observer design
83 attempts, Average mark 13.5/20, Maximum 20, Minimum 2.

A popular and straightforward question, well-answered by most candidates. Part (a): well done by
most candidates. Part (b): mistakes in deriving the parameter values that give a singular
observability matrix. Part (c): many students forgot to use the matrix D for the observer output and
did not specify that the observer state matrix must be stable.

Q2 State space form, state trajectories, nonlinearities
27 attempts, Average mark 7.8/20, Maximum 18, Minimum 0.

An unpopular question. Part (a): very few have shown that state trajectories were circle. Part (b):
several students linearized the system to find tangents to the trajectories (not needed).

Q3 Transition matrix, asymptotic behaviour, transfer functions
79 attempts, Average mark 12.5/20, Maximum 20, Minimum 0.

A popular question, well answer by many. Part (a): solved by using Laplace, very few mistakes.
Part (b): several students answered by computing the reachability matrix, which was not needed.
Parts (c) and (d): well addressed in general. Few mistakes.

Q4 Root locus, basic feedback design
71 attempts, Average mark 11.0/20, Maximum 18, Minimum O.

A good number of attempts. Part (a): most students computed the right root-locus. A few mistakes
in characterising the response of the system. No student derived the approximated location of the
poles as a function of the gain k. Part (b): recurrent errors in the estimation of the asymptote that
gives the desired decay rate.

Dr F. Forni



