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4C15 

Q1 Nano-indenter (average 14.75/15) 

This question was very well done as indicated by the high average mark for the Part IIB 

students displaying an excellent understanding of the underlying concepts.  

 Q2 Comb drive resonator (average 12.5/15) 

This question was generally well done as indicated by the high average mark. Some students 

had difficulty deriving the expression for motional current in (b) and calculating the numerical 

value in (c). Others were not able to derive expressions for the motional parameters of the 

resonator in (c). 

 Q3 Capacitive accelerometer (average 10.7/15) 

The electrostatic “pull-in” analysis was generally well done in (a). Parts (b) and (c) were also 

generally well done but some students had difficulties with estimating the temperature 

sensitivity of the accelerometer scale factor in (d).  

 Q4 Gyroscope  (average 9.7/15) 

Most students were able to do parts (a)-(c) correctly. Some students had difficulty with 

applying databook equations for calculations in (d), and some students did not do part (f) 

correctly with responses indicating some misunderstanding of the term “quadrature error”. 
 




