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ELECTRICAL MEASUREMENTS
. AND INSTRUMENTS
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Full Marl<s : 100

Pass Marl<s .:. 30

Time : Three hours

The ftgures in the margin indicate lull marks

for the questions.

Answer any fne questions out of seven.

l. (a) Explain the mechanism of PMMC
movement. 5

Contd.



(b) A moving coll milli-voltmeter has a

resistance of 200Q and full-scale deflection. is reached when a potential difference of
l00mV is applied across its terminals. The
moving coil has effective dimensions of
30 x 25mm2 and is wound with 100 turns.

The flux density in the gap is 0.2wbf m2.
Determine the conffol constant of the spring
if the final deflection is 100" and suitable
diarneter of copper wire for the coil winding
of 20% of total instnrment resistance is due

to coil winding.

Resistivity of copper is l'7 x l0-8f2-m. l0

(c) Compare merits and demerits of moving coil
and moving iron instruments. 5

2. (a) Give the basic principle of working of an

electrostatic voltmeter. Explain how the
voltage range of the voltmeter can be

increased. 5+5

ft) A basic D'Arsonval movement has a current

sensitivity I'LnA and internal resistance of
500J2. With the help of neat diagram,
explain how it can be converted to a multi-
range voltmeter which has the following
rangelDV,50v,l00v. 5
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(c) A series ohmmeter has a movement of 60d2

intemal resistance. If full-scale deflection

current is l.2mA, intemal battery voltage is

3V, and the desired scale marking for half-
scale deflection is 1500O.

Determine 4 & R2

Rr = Current limiting resistor

Rt= Zero adjusting resistor. 5

Explain the procedure of measuring a low
resistance with the help of Kelvin's double

bridge. Derive the relation for unknown
resistance. 10

What is the principle of using loss of charge

technique for measurement of high
resistance ? Derive necessary relation.

A length of cable was tested for insulation
resistance using loss of charge method. A
capacitance formed by sheath of cable of
300pF is found to have drop in voltage from
300Zto l00I/ in 120 seconds. Calculate the

insulation resistance of the cable. 6+4

(a)3.

(b)
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(b) A moving coil miili-voltmeter has a
resistance of 200O and full_scale deflection
is reached when a potential difference of
l00mV is applied across its terminals. The
moving coil has effective dimensions of
30 x 25mm2 and is wound with 100 turns.
The flux density in the gap is 0.2wbf m2 .

Determine the control constant of the spring
if the final deflection is l00o and suitable
diarneter of copper wire for the coil windine
of 20%o af total instrument resistance is du!
to coil winding.

Resistivity of copper is 1.7 x lO-BdZ-m. lO

@ Compare merits and demerits of movins coil
and moving iron instruments. 5

2. (a) Give the basic principle of working of an
electrostatic voltmeter. Explain how the
voltage range of the voltmeter can be
increased. 5+5

@ A basic D'Arsonval movement has a current
sensitivity 0.lmA and, intemal resistance of
500J2. With the help of neat diagram,
explain how it can be converted to a multi_
range voltmeter which has the following
range tIV, SIV, 100V.
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@ A series ohmmeter has a movement of 601)
internal resistance. If full-scale deflection

current is | .2mA , intemal battery voltage is

3V, ar;ld the desired scale marking for half-
scale deflection is 1500J2.

Determine \ & R2

& = Current limiting resistor

Rt= Zero adjusting resistor. 5

(a) Explain the procedure of measuring a low
resistance with the help of Kelvin's double

bridge. Derive the relation for unknown
resistance. l0

(b) What is the principle of using loss of charge

technique for measurement of high
resistance ? Derive necessary relation.

A length of cable was tested for insulation
resistance using loss of charge method. A
capacitance formed by sheath of cable of
300pF is found to have drop in voltage from
300Zto l00Zin 120 seconds. Calculate the

insulation resistance of the cable. 6+4

J.
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l
4 h) Explain the working principle of schering

bridge and derive an expressron ror

meas"urem"nt of unknown capacitor' Draw

the phasor diagram under null condition and

.*piuin how dissipation factor of the

caPacitor can be calculated' o

(b)' An ac bridge is connected as follows :

Branch lB iS an inductive resistor' branches

BC andED are variable resistors' branches

CD arrd DA ue non reactive resistors of

AOOO.u"t' and branch CE is a condenser of

2pF capac\tance' The supply is connected

d A and C and the detector to B and E'

Balance is obtained when the resistance. of

BC is 40012 and ED is 500O ' Detemme

the resistance and inductance oflB' Identiff
o

the bridge also'

h,) Describe and explain with the help-of neat1'/ 
It.i"rt"t tr'" "onttru"tion 

and working of
8

megger'

' constructional details and5. (a) Describe the
working of a single Phase

electrodynamometer type of wattmeter'

Derive the expression for deflection tor. ac

operation if the instrument ls sprlng

controlled' l0
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(b)

k)

(a)

What are the errors in energy meter and how
rney are compensated ? 5

A sing_le kl;l/hr meter makes 500 revolutions

ie',:y::.1: i,.toTd.on testins as ."k;;.+u revoruhons in 5g.l seconds at SkW tuiIoad. Find out percentage of.error. -;

^tiltll 
*" configuration with neat diagram

or. urompton potentiometer and bring oit itssalient features. How is it standardised ?

6
(b) Calculate the inductance of a coil from thefollowing measurement on an a.cpotentiometer.

Voltage drop across a 0.ll| standard
resistor connected in series ,ith-;;
coil _9.6132126,V. Voltage across the
test coil through a 100/l volt ratio'box 

= g. 7917s0.4g,1/ . Frequency = 50H2.
4

@ Differentiate between CT and pT. Discuss
the theory of pT with phasor diagram. Derive
rne expressrons for acfual transformation
ratio, ratio error, and pf,u." *gtr.ior?uPT. 

IO
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7. Write short notes on : (eny four) 4x5:20

(a) BallasticGalvanometer

(b) Vibration Gaivanometer

(c) Wein bridge

(d) High resistance measurement

(e) Redtifier tlpe instrument.
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