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ELECTRICAL MEASUREMENTS &
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(ii) Accuracy

(iv) Sensitivity

Note : Answer all the Five questions.

1. Answer any Four parts of the following :-

(a) Explain the terms:

(i) Measurement

(iiz) Precision

(v) Reproducibility

5 x 4 = 20

(b) Distinguish between the direct and indirect methods

of measurement with suitable examples.

(c) The unknown inductance is determined by Anderson

Bridge and is given by expression:

Lx = c.P. [I' (Q+ S)+ Q. S ] /S

where C = l,u F ± 1·0%, P = 1000 Q ± 04%

Q = 2000 Q ± 1·0% , r = 200 Q ± 0·5%

and S = 2000 Q ± 0·5%

Determine the magnitude of unknown inductance

in Henry and limiting error in percent.

(d) An electrostatic voltmeter reading upto 2,500V is

controlled by a spring having torsion constant of
-7

1x ION - m / deg. and has a full-scale deflection of

90°. The capacitance at zero voltage is 12pF.

Determine capacitance when the pointer indicates
2,500V.
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(e) The power flow in a 3-phase, 3-wire balanced delta

connected load is measured by the two-wattmeter

method. The reading of wattmeter 'A' is 5,000W

and on wattmeter 'B' is -1,000 W (1000 W with

negative sign).

(i) What is the power factor of the system?

(ii) If the voltage of the circuit is 440V, 50Hz, what

is the value of capacitance connected in delta at

the source to cause the whole of power

measured by wattmeter 'A' only?

if) Explain how the following adjustments are made in a

single-phase induction type energy meter:

(0 Lag adjustment

(ii) Adjustment for friction compensation

(iii) Creeping

2. Answer any Two pal1s of the following :- lOx 2 = 20

(a) Explain the meaning of the term 'burden' in the
instmment, transformers.

At its rated load, 25V A, a 100/5 ampere current
transformer has an iron-loss of 0·2 Wand a

magnetizing cun'ent of 1·5A. Calculate its ratio error

and phase angle when supplying rated output to a

meter having a ratio of resistance to reactance as 6·0.

(b) What methods can be used for measurement of

frequency? Explain the working of vibration reed

frequency meter with its merits and demerits.

(c) How is the power factor of a single-phase circuit

measured? Describe the working principle of an

electrodynamic type power factor meter with the help

of suitable diagram.
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3. Answer any Two parts of the following :- lax 2 = 20

(a) Describe with the help of a neat diagram, the loss of

charge method to determine the insulation resistance

of a short length cable and derive an expression for
determination of insulation resistance. Calculate the

insulation resistance of a sh0l1length of cable in which

the voltage falls from 100V to 80V in 20 seconds,

the capacitance being 0·0003 f1 F. The resistance of
electrostatic voltmeter used is 10MQ.

(b) Explain the working principle of Scheting bridge and

derive an expression for measurement of unknown

capacitor. Draw the phaser diagram under null

condition and explain how dissipation factor of the

capacitor can be calculated.

(c) A balanced bridge has the following components
connected between its five nodes A, B. C, D and E :-

Between A and B 1000 Q resistance

Between Band C

Between C and D

Between D and A

Between A and E

Between E and B

Between E and C

1000 Q resistance

an inductor

218 Q resistance

469 Q resistance

1011 F capacitance

a detector

Between Band D a power supply (a.c.)

Obtain the values of resistance and inductance of the

unknow inductor. Derive the formula used, if any.

4. Answer any Two pal1s of the following :- lax 2 = 20

(a) With the help of a neat diagram, explain how a d.c.
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potentiometer is standardised and used to measure the

CutTent flowing in the circuit.

(b) Describe the constl1lction and working of a polar type

a.c. potentiometer. Explain the method for

standardizing it.

(c) Explain the following:

(i) What are the practical difficulties associated with

Crompton d.c. potentiometers ?

(ii) How can an a.c. wattmeter be calibrated with

the help of an a.c. potentiometer?

5. Answer any Four parts of the following :- 5 x 4 = 20

(a) With the help of a neat sketch, explain briefly, the
working principle of flux meter.

(b) With the help of block diagram, explain the working

of a spectrum analyzer.

(c) Briefly describe a method for measurement of B-H

curve of a magnetic substance of bar form.

(d) A digital frequency counter which has a 3-digit

display, a gated period of 10 miIIi-seconds, is selected

to measure an unknown frequency. The reading is
045. What is the frequency of the system?

(e) Describe with the help of a diagram, the working
principle of a digital voltmeter.

if) The iron-loss in the sample is 360 W at 60 Hz with

the eddy-current component 6 times as large as the

hysteresis-loss component. At what frequency will

the Iron-loss be doubled if the flux density is kept
the same ?

-$,.' •
EE- 302 4

aktuonline.comaktuonline.com

aktuonline.com

http://www.aktuonline.com
http://www.aktuonline.com
http://www.aktuonline.com

