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QUESTION 1
a) Define the meaning of the stimulus. (3 marks)
b) Transducer may be a part of a complex sensor, for example, a chemical sensor

may have a part that converts the energy of a chemical reaction into heat.

i. Describe the meaning of transducer. (2 marks)

ii. Give an example of the transducer in our daily life. (2 marks)

There are many classifications for sensors that can be classified depending on the
type of output signal or the physical parameters. Describe FOUR (4) sensor
classifications. ‘

(8 marks)

There are FIVE (5) important characteristics of the sensor that need to be paid

attention to ensure that it can function properly. Describe TWO (2) of the
characteristics.

(6 marks)

Figure 1 shows a block diagram for one simple sensor. Describe how the process
works.

Stimulus Sensor
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Figure 1

(4 marks)
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QUESTION 2

a) ldentify THREE (3) basic functions provides by temperature
detectors.

b) List TWO (2) types of temperature transducers.

c) Describe the meaning of the temperature transducer.

d) Describe THREE (3) characteristics of the temperature transducer

e) Describe how the voltage is produced from a thermocouple.
marks)

f)  Describe the difference between PTC thermistor and NTC
thermistor.

(3 marks)

(2 marks)

(3 marks)

(4 marks)

(4 marks)

g) A type S thermocouple with the 28°C reference measures 3.934 mV. Calculate

the junction temperature. (Refer to Table for Type S Thermocouple).

marks)

9

h) A type S thermocouple with a 0°C reference will monitor an oven temperature at
about 200°C. Predict the expected voltage. (Refer to Table for Type S

Thermocouple).

(2 marks)
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QUESTION 3
a) Draw FOUR (4) types of the wire strain gauge (2 marks)
b) Describe the meaning of the ultrasonic sensor. (2 marks)

c) Describe unbonded resistance wire strain gauge and bonded resistance wire
strain gauge.
(6 marks)

d) Figure 2 below shows a simple illustration of the ultrasonic sensor. Explain how

this ultrasonic sensor works.

Distance
Sensor
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Figure 2

(7 marks)
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e) Figure 3 below shows the illustration concept of the ultrasonic sensor. Assume,
the time to travel from the sensor to the object is 4 seconds.

reflecred wave

gistance r

Figure 3

i. Calculate the distance, r, between the sender/receiver and the object.
( speed of sound at sea level) = 340.29 m/s.
(6 marks)

il. Calculate time travel from sender/receiver to object and return to
sender/receiver.

(2 marks)

Ui
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QUESTION 4

a) Define a Linear Voltage Differential Transformer (LVDT). (2 marks)

b) Figure 4 shows the basic construction of an LVDT. Refer to Figure 4, and
describe the working principle of an LVDT.

Pritnary Secondary
4 ' i
1 éﬁoil T
B v
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- »
Moveablie
core
Figure 4

(7 marks)

c) Explain THREE (3) advantages and disadvantages of Linear Variable Differential
Transformer (LVDT) transducer.
(8 marks)

End of question
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Attachment

TABLE 13 Type § Thermocousple — thermoelesids voltags as a functon of S ] C
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220 1812 1820 1.e2 1848 1255 1883 220
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S UC TAEBLE 13 Type § Thermeocouple — themosleciis vallzge as a funclivn of
temperfure | C); reference junclions ai 0 T
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