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ANSWER ALL QUESTIONS

1. 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
	11.52

	20.3
	22.63

	30.7
	34.07

	40.8
	45.18



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]
c) Determine the sensitivity 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]
d) Calculate the sensitivity drift coefficient
[2 Marks]


2. The calibration of a pressure sensor with a range of 0-16 bar is checked by applying known inputs to it in steps of 0.2 bar.  The following measurements were obtained:

	Known input pressure (bar)
	0
	2
	4
	6
	8
	10
	12
	14
	16

	Output reading (V)
	0.00
	0.55
	1.25
	1.70
	2.35
	3.30
	3.65
	4.05
	4.85



a) Draw a graph by plotting the data points on the graph paper provided and draw a best-fit straight line through the data points. Use the graph to calculate:
[2 Marks]
b) The measurement sensitivity of the pressure sensor
[4 Marks]
c) The maximum non-linearity apparent in the measurements as a percentage of the full scale deflection.
[4 Marks]

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

4. A digital voltmeter has a resistance of 100kΩ and is connected in parallel with the 1MΩ resistor in figure Q4.
a. What would the true voltage across the 1MΩ resistor be if the voltmeter was not connected?
[2 Marks]
b. Assuming the voltmeter is calibrated correctly, what is the reading shown by the voltmeter?
[3 Marks]
c. State one method of making the voltmeter more accurate.
[5 Marks]
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Figure Q4
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5. 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]
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