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ANSWER ALL QUESTIONS

1. Define the following terms:
a. Transducer
[2 Marks]
b. Accuracy
[2 Marks]
c. Precision
[2 Marks]
d. Repeatability
[2 Marks]
e. Reproducibility
[2 Marks]
f. Range
[2 Marks]
g. Nonlinearity
[2 Marks]
h. Resolution
[2 Marks]
i. Sensitivity
[2 Marks]
j. Hysteresis
[2 Marks]

2. Explain how twisted pair cable and shielded cable can reduce noise within a system.
[5 Marks] 

3. The circuit shown in Fig Q3 is used to measure strain. The circuit is supplied by a constant 2.5 V, the resistors have the following values R1 = 100 kΩ, R2 = 1500 Ω, R3 = 1200 Ω. Calculate the resistance of the strain gauge if the measured voltage is 
-0.153V
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Fig Q3

[10 Marks]


4. Fig Q4 shows a simple signal conditioning circuit.  
a. Describe the function of the following circuit elements:
i. Network R4, D1 & D2
ii. U1A
iii. U1B, R1, R2, R3
iv. RV1
[4 Marks]

b. What is the purpose of U1:A? Why might this be included in the circuit?
[2 Marks]

c. Given the Zener diode of 10 V, an input voltage of 3 V, and a voltage of -1 V present on the wiper of RV1; calculate the output voltage.
[4 Marks]
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Fig Q4

5. The following table shows the output measurements of a voltmeter under two sets of conditions: used in an environment kept at 20°C, which is the temperature that it was calibrated at; and used in an environment at a temperature of 50°C

	Voltage readings at calibration temperature of 20°C 
(assumed correct)
	Voltage readings at temperature of 50°C

	10.2
	10.91

	15.3
	16.265

	20.5
	21.725

	24.9
	26.345



a) Determine the zero drift when it is used in the 50°C environment, assuming that the measurement values when it was used in the 20°C environment are correct.
[3 Marks]

b) Calculate the zero drift coefficient
[2 Marks]
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