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QUESTION 1

a) Define the meaning of 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)

c) 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)

d) According to Figure 1, compute the value of Vout. Given the supply value, Vc is 10V.
The value of resistors are :

Ra = 5kQ
Rb =7kQ
Rc = 8kQ
Rs = 4kQ
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Figure 1

(10 marks)
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QUESTION 2
a) Identify THREE (3) basic functions provides by temperature detectors, (3 marks)
b) Describe the meaning of the temperature transducer. (3 marks)

c) Convert the temperature scale given below to the equivalent scale.

i. 133°Cto°K (2 marks)
ii. -25°Fto°C (2 marks)
d)  Describe how the voltage is produced from a thermocouple. (6 marks)

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

junction temperature. (Refer to Table for Type S Thermocouple). (9 marks)

f)  Atype S thermocouple with a 0°C reference will monitor an oven temperature at about
200°C. Calculate the expected voltage. (Refer to Table for Type S Thermocouple).

(2 marks)
g)  Describe the difference between PTC thermistor and NTC thermistor. (4 marks)
h)  List TWO (2) benefit of NTC and PTC thermistor. (2 marks)
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QUESTION 3
a) Draw the block diagram of an inductive proximity sensor. (2 marks)
b) Describe the operation of an capacitive proximity switch when a metal object enters the

oscillating field. (7 marks)

The ability of an inductive sensor to detect a target is determined by several factors.
Identify FOUR (4) factors as guidelines for inductive sensors to detect the target.

(8 marks)
Describe wire strain gauge working principle.

(4 marks)
Draw FOUR (4) types of the wire strain gauge. (4 marks)
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QUESTION 4

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

b) Figure 2 shows the basic construction of an LVDT. Refer to Figure 2, describe the working
principle of an LVDT.

Primary Secondary
& 1 ) A
* é Coil
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Ve
V~, - Jl 5
Coil
C
S
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Moveable
corea
Figure 2

(6 marks)

c) Briefly explain THREE (3) types of Linear Variable Differential Transformer (LVDT).
(9 marks)

End of question
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TABLE 15 Type § Thermocouple — thermoelectric voltage as a funclion of
temperalure {C); reference junchons at 0 C

1 2 3 4 5 6 7 ] 9
Thermoelechic Voltage in Millivolts

3260 3270 3288 3208 3307 3317 3326 3336 3348
3365 3374 3384 3304 3403 3413 3423 3432 3442
3461 3471 3480 3480 3500 3508 3519 3520 3538
3558 3567 3577 3EBT 35D6 3608 2618 3628 36835
3655 3684 3674 3684 3684 3703 3713 3TI3 3TN

3752 3762 3771 3781 3781 3801 3810 3820 3830
3850 3.850 3860 3.870 386D 3808 3608 3DIB  3.008
3947 3857 3067 3077 3987 3007 4006 4016 4028
4048 4056 4085 4075 4085 4005 4.105 4115 4.125
4144 4154 4184 4174 4.1B4 4104 4204 4213 4223

4243 4253 4263 4273 4283 4203 4303 4313 4323
4342 4352 4362 4372 4382 432 4402 4412 447
4442 4452 4462 4472 4482 4402 4502 4512 4522
4542 4552 4562 4572 45B2 4502 4802 4612 4822
4642 4852 4662 4872 4882 4802 4702 4712 472

4742 4782 4762 4772 4782 4703 4803 4813 4823
4843 4853 4863 4873 4883 4803 4004 4914 4024
4944 40564 49064 4974 4984 4005 EODS 5015 5025
5045 5055 5066 5076 5088 5008 5108 5116 5127
5147 5157 5167 5178 5188 5168 5208 5218 5228

5240 5250 5260 5280 5200 5300 5310 5320 5.33%
5351 5381 5372 5382 5302 5402 5413 5423 5433
5454 54p4 5474 5485 5405 5505 5515 5526 5538
5.857 5567 5577 5588 5508 560 5818 5620 5630
5660 5670 5680 56081 5701 5712 5722 5732 5743

5763 5774 5784 5794 5805 5815 58286 5836 5848
5887 5878 5888 5888 5000 5010 5030 5840 5850
5671 5082 5002 6003 6013 6024 6034 6044 6055
6076 5088 6067 6107 6118 6128 06130 6140 6.160
6.181 B.181 6202 6212 6223 6233 6244 B254 6265

0286 62086 6307 6317 5328 6338 6340 6360 8370
0381 B402 6412 B£423 6434 0444 6455 6465 BA4T76
8467 6508 B518 6520 6530 6550 6561 6571 6582
6603 £614 6624 BE35 6648 6658 6667 6678 6686
8710 6720 6731 6742 6752 6783 6774 6784 6795

6.817 B6827 6838 6849 6850 6.870 6.881 B£.882 6002
.24 6034 H045 6056 6087 6.677 6088 6880 7.010
7.031 7042 7053 7084 7074 7085 TO0R6 7.107 T.117
7130 750 761 TA72 7482 TA83 7204 7215 7.2%
7247 7258 72680 7280 7201 7302 7312 7323 7334

7358 V367 7378 73BB 73RR 7410 7421 7432 7.443
7A4B5 7476 74BT 7487 7508 7518 7530 7541 7552
7574 7585 7506 7807 7618 7620 7640 7851 7662
78B4 7685 TFJ086 Y717 7728 7730 TISD 7761 TIT2
7784 7805 7816 7.827 7838 7840 7860 7871 7882

7004 7915 T2 7637 7948 T7Q5D 7970 7881 792
BOY4 BO028 B037 BO48 BO5S0 BO70 BOBT BOE2  B.103
8125 8137 B148 BAS@ B.I70 B.181 B2 5203 B4
8237 8248 B25P BITD 8281 8203 B304 B35 B32B
8348 B360D 8371 B3B2 8383 B4D4 B4 B427 BA3B
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