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2016
ELECTRICAL MEASUREMENT AND INSTRUMENTS
(AEIE 2203)
Time Allotted : 3 hrs Full Marks : 70

Figures out of the right margin indicate full marks.

Candidates are required to answer Group A and
any 5 (five) from Group B to E, taking at least one from each group.

Candidates are required to give answer in their own words as far as
practicable.

Group-A
(Multiple Choice Type Questions)

1. Choose the correct alternatives for the following: 10x1=10

(i) Maxwell’s inductance- capacitance bridge is used for measurement of
inductance of

(a) low Q coil (b) medium Q coil
(c) high Q coil : (d) none of these.
(ii) The condition for maximum sensitivity of Wheatstone bridge with arms P, Q,
RandSis
(@) P/Q=R/S=1 (b) P/Q=R/S=100
(c)P/Q=R/S=2 (d) P/Q=R/S=50.

(iif) The transformation ratio of potential transformer is defined as the ratio of
(a) primary winding voltage to secondary winding voltage.
(b) rated primary winding voltage to rated secondary winding voltage.
(c) the number of turns of primary winding to the number of turns of
secondary winding.
(d) none of these.

(iv) Ina Wien's bridge arm ab has a resistance Ri in parallel with a capacitance
Cy, arm bc and cd have resistances Rz and R4 respectively and arm da has a
resistance Rz in series with a capacitance Cz . A detector is connected
between b and d and a sinusoidal voltage is applied between a and c. At
balance Ri=Rz= 400 Q, C1=Cz= 1pF, R3= 500 Q and Rs= 1000 Q. The
frequency of ac supply is
(a) 200 Hz (b) 158 Hz (c) 398 Hz (d) 300 Hz.
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)

(vi)

(vii)

(viii)

(ix)

)

(b)

(c)

3. (a)

In the single phase induction type energy meter, in order to obtain the true
value of energy, the shunt magnet flux should lag behind the applied voltage
by

(a) 90 degree (b) 0 degree (c) 45 degree (d) none of these.
Areading is recorded as 23.90°C. The reading has

(a) two significant figures (b) three significant figures

(c) four significant figures (d) five significant figures.

MTTF stands for

(a) maximum time to fail (b) minimum time to fail

(c) mean time to fail (d) mean time between failures.

Moving iron type of instrument can be used as:

(a) standard instruments for calibration of other instruments
(b) transfer type instruments

(c) indicator type instruments as on panels

(d) all the above.

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

(a) accuracy (b) sensitivity

(c) reproducibility (d) all the above.

A voltmeter has a resistance of 2000€2. When it is connected across a d.c.
circuit its power consumption is 2 mW. Suppose this voltmeter is replaced
by a voltmeter of 4000 ) resistance, the power consumption will be:

(a) 4 mW (b) 1 mw

() 2mw (d) none of the above

Group - B
Why is damping force required in a moving system of an instrument?

Derive the torque equation of an electro dynamometer type instrument
when alternating current is passing through the coils.

What are the main errors of this type of instrument?
2+7+3 =12

The induction of a moving iron instrument is given by: L= (10+56-82) pH,
where 0 is the deflection in radian from zero position. The spring constant is
12*10-¢ Nm/rad. Estimate the deflection for a current of 5A.
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(b)
(©)

(d)

4. (a)

(b)

(©)

5. (a)

(b)

6. (a)

(b)

What is Torque/Weight ratio?

For what specific purpose, are shunts used in an ammeter and multipliers
used in voltmeter?

Define the terms Accuracy and Precision
4+1+5+2 =12

Group -C

What are the possible errors in current transformer? Explain the reasons
behind these errors.

Explain the effect of power factor of secondary winding burden on the
errors of current transformer.

Why secondary of current transformer is never kept open?
5+4+3 =12

With a neat diagram describe the main parts in the construction of a single
phase induction type meter.

Draw the circuit diagram of a basic slide wire potentiometer and explain its
operation.
7+5=12

Group-D
Derive the expression for the unknown inductance of a low Q coil by
Anderson’s bridge. Draw the phasor diagram of Anderson’s bridge.

In an ac bridge arm ab has an imperfect capacitor Ci with its series
resistance of ri, arm bc has a non-inductive resistance Rs, arm cd has non-
inductive resistance R+ and arm da has an imperfect capacitor Cz with its
series resistance of r2 which is connected in series with a resistance Rz. A
supply of 450Hz is given between terminals a and c and the detector is
connected between b and d. At balance Rz= 3.2 Q, Rs= 2500 Q, R4= 3000 £,
C2= 0.45 pF and r2=0.45 Q. Calculate the value of Ci and r1 and also the
dissipation factor for this capacitor.

(5+3)+4=12
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7: (B)

(b)

8. (a)

(b)

)

9. (@)
(b)
(©

Why Wheatstone bridge is not used for the measurement of low resistance
below 1Q ? Find out the expression for the unknown low resistance by using
Kelvin’s Double bridge.

Write a short note on megger.
(1+6)+5=12

Group -E

In a Murray loop test for ground fault on a 500 metre long cable having
resistance of 1.6 (1 / km, the faulty cable is looped with a sound cable for
same length and cross-section. If resistances of ration arms are 3:1, calculate
the distance of the fault from the test end.

Successive measure of 1 kg each (of high accuracy) was added at the hook at
the lower end of a vertical hanging wire. The position of the mark at a lower
end was measured using an ordinary scale. The following results are
obtained:

LoadXin |1 2 3 4 5 e e 8 |9 10
Kg
Position |6.05 | 6.2 |6.25 |6.35 |6.4|6.5 |6.55 | 6.6 |6.7 | 6.75
of markY

Determine the equation of best fitting curve using Method of sequential
difference.

What is chi-square test?
5+5+2=12

What is bathtub curve? Describe it in details with diagram.
What is availability? How is it related to MTBF?

What is Gaussian distribution?
(2+3)+(2+3)+2 =12
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