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4B13 comments
Q1 Temperature & strain sensing

Quite a popular question which was well answered by most candidates. Most knew how to
calculate the thermistor resistance correctly although there were a number of errors in the
transistor circuit. The pyrometer and strain gauge sections were mainly correctly answered.

Q2 MEMS optical switch

A rather unpopular question only attempted by about 10% of the candidates. The MEMs process
description generally lacked detail, although all who attempted the question knew the structure of
accelerometers and pressure sensors. The second half of the question on the cantilever beam was
quite well answered, but the settling time was poorly estimated in many cases.

Q3  Optical velocity / range sensing

A popular and well attempted question, which was well answered. The signal magnitude and
Doppler frequency were correctly estimated in most cases and the noise calculation was quite
well done — some chose to use a wider bandwidth than the Doppler frequency; this was equally
valid. The quantum efficiency of the photodiode was also correctly determined by most people.

Q4  Electromagnetic load cell

Another fairly popular question with a good range of answers. Most could evaluate the sensor
inductance correctly although there were minor errors concerning the toroid cross-sectional area.
The Hall sensor section was also well answered but only a few candidates correctly ascertained
the magnetic force offset in the last part.

Q5 Inductive / ultrasonic detection system

This was the most popular question, being answered by almost all candidates. The induced
voltage in the coil was simple, but stumped a few candidates. The ultrasonic calculations were
generally well done although a number assumed ‘isotropic’ to mean only a hemisphere. The
final part on a Lambertian beam profile was correctly interpreted by most candidates, but they
tended to get the details wrong.
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