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SECTION AI (2 marks each)

. In spring-controlled moving iron instruments, the scale is
(a) uniform
(b) cramped at the lower end and expanded at the upper end
(c) expanded at the lower end and cramped at the upper end
(d) cramped both at the lower and the upper ends

. An electrodynamometer type of instrument finds its major use as
(a) standard instrument only
(b) both as standard and transfer instrument
(c) transfer instrument only
(d) indicator-type instrument

A is commonly used for the measurement of temperature
(a) photodiode
(b) strain gauge
(c) piezocrystal
(d) thermistor

. Thermocouples

(a) require reference junction compensation

(b) are most commonly used as temperature transducer
(c) have an ion output voltage level

(d) all of the above

. A multimeter 1s used to measure
(a) resistance

(b) current

(c) voltage

(d) all of the above

. In measurement systems, which of the following static characteristics are desirable?

(a) Sensitivity

(b) Accuracy

(c) Reproducibility
(d) All of the above

. The smallest change in a measured variable to which an instrument will respond is
(a) resolution



(b) precision
(c) sensitivity
(d) accuracy

8. Creeping in a single-phase energy meter may be due to
(a) vibration
(b) overcompensation of friction
(c) over voltages
(d) all of the above

9. The errors mainly caused by human mistakes are
(a) systematic error
(b) instrumental error
(c) observational error
(d) gross error

10. An analog ammeter is
(a) an absolute instrument
(b) an indicating instrument
(c) a controlling instrument
(d) a recording instrument

SECTION A II (Short answer questions)

11. Outline four classifications of standards used in laboratory and industrial measurements.
(4 marks)

12. Differentiate clearly between absolute and secondary instruments. (2 marks)
13. Differentiate between repeatability and reproducibility of a measuring instrument

(2 marks)
14. What is the function of the fixed coil in a moving iron instrument? (1 mark)

15. How can current range and voltage range be extended in multi-range PMMC instruments?
(2 marks)

16. Why is phantom loading preferred for testing high current energy meters. (2 marks)

17. In a balanced 3-phase system measured by two wattmeters, when will both wattmeter
readings be equal? (2 marks)

18. State any two advantages and disadvantages of electrodynamometer type instruments (4
marks)

19. What is the importance of damping torque in a measuring instrument? (1 mark)



SECTION B
QUESTION 1

(a) Define the following terms:

(1) Gross errors (2 marks)
(i) Random errors (2 marks)
(i11) Environmental errors (2 marks)

(b) The measured value of a capacitor is 205.3 uF, whereas its true value is 201.4 pF. Determine
the relative error. (3 mark)

(c) Explain loading effect in measurement systems. (3 marks)

(d) Two different voltmeters are used to measure the voltage across R in the circuit in the
Figure. The meters are as follows:

(1) 5 V range, S =20 kQ/V.
(i1) 10 V range, S =20 kQ/V.
Let Vs =40V, R; =20 kQ, R =1 k€ and R3 = 10 kQ.

Identify which voltmeter introduces least error due to loading. (8
marks)
R1
NV
— ve R2
R3
AR
QUESTION 2

(a) Define the following terms giving one example in each case:

(1) Indicating instruments (2 marks)
(11) Recording instrument (2 marks)
(111) Integrating Instrument (2 marks)

(b) Explain the construction and working of PMMC type instruments. (7 marks)

(c) Explain the working of universal shunt used for multi range ammeters and derive
expressions for resistances of different sections of a universal shunt for 3 range
ammeter. (7 Marks)



QUESTION 3

(a) Differentiate between a shunt and a multiplier (2 marks)

(b) A moving-coil instrument has a resistance of 75 Q and gives a full-scale deflection of
100-scale divisions for a current of 1 mA. The instrument is connected in parallel with
a shunt of 25 Q resistance and the combination is then connected in series with a load
and a supply. What is the current in the load when the instrument gives an indication of

80 scale divisions? (6 marks)
(c) What is the main function of a cathode ray Oscilloscope? (1 mark)

(d) A sinusoidal voltage trace displayed by a C.R.O. is shown in the figure below. If the

‘time/cm’ switch is on 500 ps/cm and the ‘volts/cm’ switch is on 5 V/cm, find, for the

waveform,
(1) the frequency, (3 marks)
(i1) the peak-to-peak voltage, (3 marks)
(ii1) the amplitude, (2 marks)
(iv) the r.m.s. value. (3 marks)
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QUESTION 4

(a) Two wattmeters are connected to measure the power consumed by a 3-phase balanced
load. One of the wattmeters read 1500 W and the other 700 W. Find power factor of

the load, when
(1) both the readings are positive, and (4 marks)

(i1) when the reading of the second wattmeter is obtained after reversing its current
coil. (4 marks)

(b) A 230V, single-phase watt hour meter records a constant load of 10 A for 4 hours at
unity power factor. If the meter disc makes 2760 revolutions during this period,
(1) what is the meter constant in terms of revolutions per unit? (4 marks)
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(i1) Calculate the load power factor if the number of revolutions made by the meter is
1104 when recording 5 A at 230 V for 6 hours. (4 marks)

(c) A 220V, 10 A dc energy meter is tested for its name plate ratings. Resistance of the
pressure coil circuit is 8000 Q and that of current coil itself is 0.12 Q. Calculate the
energy consumed when testing for a period of 1 hour with phantom loading with the

current coil circuit excited by a separate 9 V battery. (4 marks)
QUESTION 5
(a) (1) What is an electrical transducer? (1 mark)
(i1) Distinguish between active and passive transducers (2 marks)

(b) Outline 5 factors that influence the choice of a good transducer. (5 marks)
(c) List two examples of transducers in each of the following categories

(1) Light level (2 marks)
(i1) Temperature (2 marks)
(i11)Sound (2 marks)
(d) With the aid of a diagram, describe the principle of operation of a thermocouple.
(6 marks)
END



