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Q1 This question was well done. Most students demonstrated a good understanding of underlying
concepts. Some mistakes were made in obtaining an estimate for gap spacing when the cantilever
snaps into the substrate in (b) but other parts were generally well done.

Q2 Electrostatic actnator

This question was generally well done. Mistakes were generally made in part (a) (ii) requiring a
derivation of the pull-in displacement and pull-in voltage. The case of the standard parallel-plate
actuator in (b) was recognised by students who attempted this question.

Q3 Gyroscope

In part (a), the damping due to Couette drag by the comb fingers was often neglected without
explanation. Most students were able to complete part (b) correctly but neglected to add the Couette
damping of the mass for (c). Errors were made in numerical calculations in (d) and (e) though the
majority of students who attempted the question appeared to understand how to set up the calculations
for these parts.

Q4 MEMS Resonator

Numerical errors were common in parts (a) and (b) with a factor of 2 often missed out in the force
expression in (a). A full derivation of the motional parameters was often not shown in (c). Parts (d)
was generally well done but partial / incorrect responses received for (e).






