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Transducers and Signal Conditioning

TIME:  2 HOURS 
answer all questions


Equipment or materials required – Calculator, Graph Paper
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ANSWER ALL QUESTIONS

1. Explain the purpose of calibration. Include in your answer calibration frequency and environmental factors.
[10 Marks]


2. For the circuit shown in Fig Q2:
a. Describe the purpose of the circuit.
[2 Marks]
b. Explain the operation of circuit and the function of each component  
[8 Marks]
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Fig Q2

3. For the transducer characteristics given in the table below, where X is the value of the measurand, and Y is the transducer output in volts. 

	X
	0
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	Y
	-2.71
	-0.69
	0.85
	1.79
	3.69
	5.04
	5.97
	8.32
	9.5
	11.33
	12.41



1. Plot the characteristics and draw a line of best fit.
[4 Marks]
1. Determine the maximum non-linearity of the transducer and express it as a percentage of full-scale deflection.
[2 Marks]
1. Calculate the sensitivity of the transducer.
[2 Marks]
1. Calculate the zero offset of the transducer
[2 Marks]


4. Describe the key specifications you would consider when selecting a flow sensor.  Compare the flow sensor requirements for:
a) Controlling the amount of chlorine added in a drinking water chlorination plant.
b) Domestic gas smart meter allowing the customer to see how much gas is being used in their home.
[10 Marks]

5. Explain the difference between random errors and systematic errors.  What are the typical sources of these types of errors?
[5 Marks]


6. Explain the difference between accuracy and precision in relation to measurement instruments.
[5 Marks]
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