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THIRD SEMESTER
EI 34 - ELECTRICAL MEASUREMENTS
ELECTRONICS AND INSTRUMENTATION ENGINEERING
{Common to Instrumentation and Control Engineering)
Time: Three Hours . Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
1. What are the essential requirements of an indicating
instrument?

2.  Mention different types of errors in moving iron
instruments.

3. Give the working principle of electrodynamometer type
instrument.

4.  What is creeping? How is it prevented?

5. Mention the application of a.c. potentiometer.
6. What are the errors that occur in P.T?

7. Define sensitivity of Wheatstone bridge.

8. Give the principle of Price’'s guard-wire method of
resistance measurement.
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10. List the advantages of using standard capacitor in
Maxwell Bridge.

PART-B (5x16=80 marks)

11. (a) () Describe the construction and working of (8)
PMMC instrument. Also derive an
expression for the deflecting torque.

(i) A PMMC  instrument has a coil of (8)
dimensions 10 mm % 8 mm. The flux
density in the air gap is 0.15 Wh/m2. If
the coil is wound for 100 turns, carrying
a current of 6mA then calculate the
deflécting  torque.  Calculate  the
deflection if the spring constant is
0.2x10 Nm/degree.

Or

(b) () Draw the ecircuit of thermal type (8)
voltmeter and explain its operation.

(ii) The circuit diagram of fig.1 shows a full (8)
wave rectifier ac voltmeter. The meter
movement has an internal resistance of
2500 and required 1 mA for full scale
deflection. The diodes each have a
forward resistance of 502 and infinite

reverse resistance. Calculate the
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(i)  Series resistance required for full
scale meter deflection when
25 Vrms is applied to the meter

terminals.
(ii) Ohms per volt rating of this ac
voltmeter.
R
acinput
Fig.1

Explain about the different types of
errors in dynamometer wattmeter.

(i) How electro dynamometer wattmeter

@

can be, made as LPF wattmeter?
Explain.

Or

Describe the construction and working
principle of induction type energy meter.

(i) An energy meter is designed to make

100 revolutions of disc for one unit of
energy. Calculate the number of
revolutions made by it when connected
to load carrying 40 A at 230 V and 0.4 pf
for an hour. If it actually makes 360
revolutions, find the percentage error.

®)

®

(10

®)

| M414




[image: image4.png]13.

14

15.

(a)

(b)

(a)

(®)

(a)

@

(if)

Gi)

@

(i)

(@

Gi)

@

(i)

Explain  the principle of basic  (8)
potentiometer with neat diagram.

Explain  how Drysdale-Tinsely A.C. (8)
potentiometer is standardized.

Or
Explain the construction and working of (8)
C.T.

Draw neat connection diagram for (8)
measuring high voltage and high current
with the help of C.T. and P.T. What
purpose do they serve?

Explain the working of Wheatstone (8)
bridge and derive its balance equation.

Give theé operating principles of series 8)
and shunt type ohmmeters,

Or
Explain resistance measurement using (8)
three ammeters.

Explain the construction and working of (8)
megger,

Draw the Anderson bridge and explain (10}
its working. Derive its balance equation.

An Anderson bridge is as follows: (6)

Arm AB: Unknown inductance Rx and Lx.
Arm BC: Nonreactive resistance Rz = 1000Q
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Arm CD: Nonreactive resistance Rs = 1000Q
Arm DA: Nonreactive resistance Rs = 500 Q
Arm DE: Resistance r = 100 Q
Arm EB: Detector and a.c. supply between AC
Arm EC: Capacitor C =3 pF
State the expressions for R« and Ix and find
these values for given values of elements.

‘or

(i) Explain the method of measuring the (8)
insulating property of a capacitor by
relevant bridge circuit.

(ii) Discuss errors in A.C. bridge circuit and (8)
their compensation.





