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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 methods by which damping torque is
produced?

2. Mention the advantages and disadvantages of PMMC
instrument.

3. Give the working principle of induction type energy
meter.

4.  What are the sources of errors in dynamometer type
instruments?

What is standardization of potentiometer?
Define transformation ratio of C.T.

How resistances are classified into low, medium, and
high?

Mention the limitations of Wheatstone bridge.
Draw the circuit of Wien's bridge.
10. State the limitations of Maxwell Bridge.
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PART-B (5x16=80 marks)

Derive the torque equation for moving
iron instruments. Also explain the
operation of attraction type moving iron
instrument.

The inductance of a moving iron
instrument is given by L = (12 + 6 6 — %)
where 8 is the deflection in radians from
zero position. The spring constant is 12 x
10-¢ Nm/radians. Calculate the deflection
for a current of 8 A.

Or

A moving coil instrument gives a full
scale deflection for a current of 20 mA
with a potential difference of 200 mV
across it. Calculate

(a) Shunt required to use it as an
ammeter to get a range of 0 ~ 200
A

(b) Multiplier required to use it as a
voltmeter of range 0 — 500 V

Explain the theory and calibration of
basic D’Arsonval galvanometer.

Explain the construction and principle of
operation of electro dynamometer
wattmeter.

Derive the cxpression for deflecting
torque of electro dynamometer
wattmeter,
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Or

Explain calibration of energy meter by
phantom loading.

Discuss the adjustments required in
energy meters for accurate readings.

With fundamentals, distinguish between
D.C. and A.C. potentiometers, and give
any two specific applications for each.

With neat diagram explain Crompton’s
D.C. potentiometer.

Or

Explain the construction and working of
P.T.

Discuss the errors in P.T.

Why Kelvin's bridge is preferred? Derive
the balance equation for the Kelvin’s
double bridge.

Explain redistance measurement using
three voltmeters.

Or

A Wheatstone’s bridge circuit
arrangement is as follows:

Ratio arms: 100Q and 10Q, standard
resistance 4Q and the test resistance
509, Calculate the unbalanced current in
the galvanometer of internal resistance
200, when the supply voltage is 10V,
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Also find the value of unknown resistance
corresponding to the null reading by
galvanometer.

Brief about earth resistance
measurement.

Explain how inductance is measured in
terms of unknown capacitance using
Maxwell bridge.

The arms of an a.c. Maxwell's bridge are
adjusted as:
Arm AB: Nonreactive resistance of 7000

Arm CD: Nonreactive resistance of 30002
Arm AD: Nonreactive resistance of 1200Q
in parallel with capacitor of 0.5 pF.

If the bridge is balanced under this
condition, find the components of the
branch BC.

Or

Write brief note on sources and detectors
used in bridge circuits.

Find the equivalent parallel resistance
and capacitance that cause a Wien bridge
to null if the following components are
given:

Ri=8kQ,  Ci=6pF

R:=30kQ, f=25kHz

Ra=1kQ,




