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SHORT TYPE Q. & A.
1.Q:-Define Precision.(S-2013)
ANS:- The precision of a measurement system, related to reproducibility and repeatability, is the
degree to which repeated measurements under unchanged conditions show the same results.
2.Q:-Define Resolution.(S-2013,2016)
ANS:- Resolution is the ability of the measurement system to detect and faithfully indicate small
changes in the characteristic of the measurement result.
3.Q:-What is the difference between indicating type & integrating type instruments? (S-2014)
ANS:- The value of the electrical quantity is indicated by these instruments at the time when it is
being measured. Pointers moving over the scale give the indication in indication type instruments.
EX:-Ammeters, Voltmeters and watt meters are the examples of these instruments.
The total amount of either electricity or electrical energy supplied over a period of time is
measured by integrating type instruments.
EX:-Ampere hour meters, watt-hour meters, energy meters are the few examples of these
instruments.
4.Q:-What is Controlling torque & what is its important? (S-2014,S-2019)
ANS:- The controlling torque is produced by spring or gravity and opposes the deflecting torque.
The pointer comes to rest at a position, where these two opposing torques are equal.
Damping torque is provided by air friction or eddy currents.
If controlling torque is absent the pointer will not back to zero position when meter is out from the
circuit.
5.Q:-What is Deflecting torque? (S-2015)
ANS:- The torque due to which pointer of a measuring instruments deflect from its zero position is
called deflecting torque.
6.Q:-Why mirrors are used in measuring instruments? (S-2015)
ANS:- Reflecting instruments are those that use mirrors to enhance their ability to make
measurements. In particular, the use of mirrors permits one to observe two objects simultaneously
while measuring the angular distance between the objects.
7.Q:-Define Accuracy. (S-2016)
ANS:- The degree to which the result of a measurement, calculation, or specification conforms to
the correct value or a standard.
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8.Q:-Define Tolerance. (S-2016,S-2019)
ANS:- A tolerance is a positive or negative amount by which a designer may allow a manufactured
item to deviate from an ideal value.
9. Define sensitivity.(S-2017)
Ans:-The smallest change that can be detected byan measuring instrument.
10. What do you understand by calibration of measuring instruments. 2017(s)
Ans:- Calibration of the measuring instrument is the process in which the readings obtained from
the instrument are compared with the sub-standards in the laboratory at several points along the scale of
the instrument.

MEDIUM TYPE Q & A
1.Q:-What are the different types of damping. Explain it in brief. .(S-2013,2014,2015,S-2019)
ANS:- Mainly there are three types of damping.
i) Air friction damping.
ii) Fluid friction damping.
iii) Eddy current damping.
i) Air Friction or Pneumatic Damping: In this system a light aluminums piston is attached to the
spindle of the instrument and is arranged to move in a fix air chamber closed at one end. The cross
section of the chamber may be either circular or rectangular and the clearance between the piston
and the side of the chamber is small and uniform. Compression and suction action of the piston on
the air in the chamber damp the possible oscillations of moving system, because the motion of the
piston in either direction is oppose by the air. In second case a thin aluminums vane, mounted on
the spindle, moves with very small clearance in a sector shaped box. Any tendency of the moving
system to oscillate is damped by the action of the air on vane.

ii)Fluid friction damping: In this method of damping, a light disc is attached to the spindle of the
moving system and completely submerge in the damping oil in a pot. The motion of the disc is
always opposed by a frictional drag on the disc. This frictional drag is zero when the disc is
stationary and increases with the speed of the rotation of the disc. For increase damping, vanes in a
vertical planes, carried on a spindle and immersed in oil are used. Fluid friction damping can only
be used in the instruments which are use in the vertical position
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iii)Eddy current damping: It is the most efficient type of the damping .In this a thin disc usually of
copper or aluminums is mounted on the spindle. When this disc moves in the magnetic field of
permanent magnet, line of force are cut and eddy current are set up in it. The force that exists
between these current and magnetic field is always in the direction opposing the motion and
therefore, provide necessary damping. The magnitude of the induce current and therefore of the
damping force which is dependent on it, is directly proportional to the velocity of moving system.

2. Explain deflecting,controling, damping torque in indicating instruments.[2017(S)]

Ans:- Deflecting, Controlling and damping torques
Deflecting Torque:
The deflecting torque is produced by making use of one of the magnetic , heating, chemical electrostatic and
electromagnetic induction effects of current or voltage and causes the moving system of the instrument to move from its
zero position when the instrument is connected in an electrical circuit to measure the electrical quantity. The method of
producing this torque depends
upon the type of the instrument.
Controlling Torque:
Under the action of deflecting torque, the pointer will continue to move indefinitely and shall be independent of the value
of electrical quantity to be measured. This controlling torque should oppose the deflecting torque and should increase
with the deflection of the moving system so that the pointer is brought to rest at a position when the two opposing
torques are equal. The controlling torque performs the following functions:


It opposes the deflecting torque and increases with the deflection of the moving system. It thus limits
the movement of the pointer so that the magnitude of deflection is always the same for the given value of
electrical quantity to be measured.

If brings the pointer to the zero position when the deflecting torque is removed. If it were not provided,
the pointer once deflected would not return to zero position on removing the deflecting torque.
The controlling torque is provided either by spring control or gravity control. A hair spring usually of phosphor bronze is
attached to the moving system of the instrument. With the movement of the pointer, the spring is twisted in opposite
direction. This twist in spring produces restoring torque. Gravity control is obtained by attaching a small
adjustableweight to the moving system. Such that the two exert torques in opposite directions.

Damping Torque:
If the moving system is acted upon by deflecting and controlling torques alone, then the pointer due to its
inertia will oscillate about final position before coming to rest. These oscillations are undesirable and must be
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prevented. In order to avoid these oscillations of the pointer and to bring it quickly to its deflected position,
damping torque is provided which opposes the movement of the pointer and operates only when the system
is moving.

LONG TYPE Q & A
1.Q:- Explain the two types of controlling arrangement in indicating type instruments.(S-2016)
ANS:- There are mainly two types of controlling arrangement
i) Gravity control
ii) Spring control
i)Gravity Control:This type of control consists of a small weight attached to the moving system whose position is
adjustable. This weight produces a controlling torque due to gravity. This weight is called control
weight.
The Fig. 1 shows the gravity control system. At the zero position of the pointer, the controlling
torque is zero. if the system deflects, the weight positions also changes.

Fig. 1 Gravity Control

The system deflects through an angle θ. The control weight acts at a distance l from the center.
The component Wsinθ of this weight tries to restore the pointer back to the zero position. This is
nothing but the controlling torque Tc.
ii) Spring Control:Two hair springs are attached to the moving system which exerts controlling torque. To employ
spring control to an instrument, following requirements are essential.
1) The spring should be non-magnetic.
2) The spring should be free from mechanical stress.
3) The spring should have a small resistance, sufficient cross-sectional area.
4) It should have low resistance temperature co-efficient.
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The arrangement of the springs is shown in the Fig.2

Fig. 2- Spring Control

The springs are made up of non-magnetic materials like silicon bronze, hard rolled silver
copper, platinum silver and German silver. For most of the instruments, phosphor bronze spiral are
provided. Flat spiral springs are used in almost all indicating instruments.
The inner of the spring is attached to the spindle while the outer end is attached to a lever or
arm which is actuated by a set of screw mounted at the front of the instrument. So zero setting can
be easily done. The controlling torque provided by the instrument is directly proportional to the
angular deflection of the pointer.
2.Q:- The torque of an ammeter varies as the square of current through it.if a current of 5a
produces a deflection of 90 degree.what deflection will occure for a current of 3a.when the
instrument is
i)spring controlled
ii)gravity controlled
solu:-
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……………………………………………………………………………………………………………………………………………….

CHAPTER-02
SHORT TYPE Q & A
1.Q:-Why an ammeter should be of very low resistance?(S-2013)
ANS:- The reason for ammeter resistance to be low is because it can accurately read the current
flowing in the circuit. When the ammeter resistance is low, almost all the current in the circuit is
allowed to pass through the ammeter
2.Q:-What is a rectifier type instruments? (S-2014)
ANS:- Rectifier type instruments are used for measurement of ac. voltages and currents by
employing a rectifier element, which converts a.c. to a unidirectional d.c. and then using a meter
responsive to d.c. to indicate the value of rectified a.c.
3.Q:-Why voltmeter is connected in parallel & ammeter in series with the load?(S-2015)
ANS:-An ammeter is connected in series with the circuit because the purpose of the ammeter is to
measure the current through the circuit. Since the ammeter is a low impedance
device, connecting it in parallel with the circuit would cause a short circuit, damaging the ammeter
A voltmeter must be connected in parallel to measure the voltage of a device because
objects in parallel experience the same potential difference. A voltmeter is used to measure the
electrical potential difference between two locations in an electrical circuit.
4.What is the advantages of shunt and multipliers? [2017(s)]



Ans:- An ammeter can be converted from a meter of small full-scale-deflection current by



connecting a small resistor in parallel with it. This small resistor is known as a shunt. A large
portion of the current being measured will then flow through the shunt.
A voltmeter can be converted from a meter of small full-scale-deflection voltage by
connecting a large resistor in series with it. This large resistor is known as a multiplier. A
large portion of the voltage being measured will then drop across the multiplier.

5.How can you measure both AC & D.C quantities?(S - 2019)
ANS: By using moving iron type & dynamometer type instruments we can measure both ac & dc
quantities.
6.What are the main advantages of PMMC instruments?(S-2019)




It has uniform scale.
With a powerful magnet, its torque to weight ratio is very high. ...
The sensitivity is high.
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The eddy currents induced in the metallic former over which coil is wound, provide effective
damping.
It consumes low power, of the order of 25 W to 200 mW.

MEDIUM TYPE Q & A
1.Q:-Discuss the Errors in a PMMC instruments. (S-2013)
ANS:- Errors in Permanent Magnet Moving Coil Instruments..
There are three main types of errors: Errors due to permanent magnets: Due to temperature effects and aging of the magnets the
magnet may lose their magnetism to some extent. The magnets are generally aged by the heat and
vibration treatment.
Error may appear in PMMC Instrument due to the aging of the spring: However the error caused
by the aging of the spring and the errors caused due to permanent magnet are opposite to each
other, hence both the errors are compensated with each other.
Change in the resistance of the moving coil with the temperature: Generally the temperature
coefficients of the value of coefficient of copper wire in moving coil is 0.04 per degree Celsius rise
in temperature. Due to lower value of temperature coefficient the temperature rises at faster rate
and hence the resistance increases. Due to this significant amount of error is caused.
2.Q:-State with Example how can you Extend the range of PMMC type instruments.(S-2014,S2019)
ANS:- SHUNTS
These are used for the extension of range of ammeters. Shunt is a low value resistance having
minimum temperature co-efficient and is connected in parallel with the ammeter whose range is to
be extended. The combination is connected in series with the circuit whose current is to be
measured.
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MULTIPLIER.
These are used for the extension of range of voltmeters. Multiplier is a non inductive high value
resistance connected in series with the instrument whose range is to be extended. The
combination is connected across the circuit whose voltage is to be measured.
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3.Q:-you have an ammeter of internal resistance 100 ohm,which can measure a maximum
current of 30A.how can you extend the range to measure a maximum current of 100a.show the
circuit with ammeter.(S-2015)
ANS:- Given Data:
Rm=100 ohm
Im=30A
I=100A
So Rsh = Rm / m-1
Where m = multiplying factor
So m = I / Im =100 / 30 = 3.33
10
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So Rsh = 100 /3.33 – 1 = 100/2.33=42.92 ohm
4.Q:-A milliammeter of range 0-50mA is required to measure a load current of 6 A.the
milliammeter has a internal resistance of 0.35 ohm.Calculate the value of shunt resistance
necessary for it.(S-2016)
ANS:- Given Data:
Rm=0.35 ohm
Im=50mA
I=6A
So Rsh = Rm / m-1
Where m = multiplying factor
So m = I / Im = 6 / 50x10-3 = 120
So Rsh = 0.35 /120 – 1 = 0.35/119=0.0029ohm
5.Q:-Explain Rectifier type instruments.(S-2016)
ANS:-

We have used here a bridge rectifier circuit as shown. Again we divide our operation into two parts.
In the first we analyze the output by applying the DC voltage and in another we will apply AC
voltage to the circuit. A series multiplier resistance is connected in series with the voltage source
which has the same function as described above. Let us consider first case here we applying DC
voltage source to the circuit. Now the value of full scale deflection current in this case is again
V/(R+R1), where V is the root mean square value of the applied voltage, R is the resistance of the
resistance multiplier and R1 which is the electrical resistance of the instrument. The R and R1 are
marked in the circuit diagram. Now let us consider second case, in this case we will apply ac
sinusoidal voltage to the circuit which is given v=Vmsin(wt) where Vm is the peak value of the
applied voltage again if we calculate the value of full scale deflection current in this case by
applying the similar procedure then we will get an expression of full scale current as
.9V/(R+R1).Remember in order to obtain the average value of voltage we should integrate the
instantaneous expression of voltage from zero to pi . Thus comparing it DC output we conclude that
the sensitivity with ac input voltage source is 0.9 times the as in the case of DC input voltage
source.
The output wave is shown below. Now we are going to discuss the factors which affect the
performance of Rectifier type instruments:
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Rectifier type of instruments is calibrated in terms of root mean square values of sinusoidal wave of
voltages and current. The problem is that the input waveform may or may not have same form
factor on which the scale of these meter is calibrated.
There may be some error due to the rectifier circuit as we not included the resistance of the
rectifier bridge circuits in both the case. The non linear characteristics of bridge may distort the
current and voltage waveform.
There may variation in the temperature due to which the electrical resistance of the bridge changes
hence in order to compensate this kind of errors we should apply multiplier resistor with high
temperature coefficient .
Effect of capacitance of the bridge rectifier: Bridge rectifier has imperfect capacitance thus due to
this it byp asses the high frequency currents. Hence there is decrement in the reading.
The sensitivity of Rectifier type instruments is low in case of ac input voltage.
6.Q:-How will you use a PMMC instruments which gives full scale deflection at 50mv potential
difference and 10ma current as
i)Ammeter 0 – 10A
ii)Voltmeter 0 – 250V
Solu:- given data:
=0.35 ohm
Im=10mA
I=10A
V=250v
Vm=50ma
i)
so here Rm=Vm/Im =50ma/10ma =5 ohm
So Rsh = Rm / m-1
Where m = multiplying factor
So m = I / Im = 10 / 10x10-3 = 1000
So Rsh = 5 /1000 – 1 = 5*10 -3 ohm
ii) here R =(V/I m) - Rm
-3
=(250/10*10 ) – 5

=24995 ohm

LONG TYPE Q & A
1.Q:- If the moving coil consists of 100 turns would on a rectangular former of length 3.1cms and
width 2.2cms & flux density in the air gap is 0.6wb/m 2.Calculate the torque acting on it ? (S-2013)
ANS:- Given N = 100 turns
L = 3.1 cm
b = 2.2 cm
B = 0.6 wb/m2
The Torque is given by
T = BINLb
But I is not given so it can not solve.
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2.Q:- An ammeter having a range of 0 -20 A having a internal resistance of 0.08 ohm is to be used
to measure up to a range of 0-200 A .Calculate the value of shunt resistance required. Show the
connection diagram. (S-2013)
ANS:- Given Data:
Rm=0.08 ohm
Im=20A
I=200A
So Rsh = Rm / m-1
Where m = multiplying factor
So m = I / Im = 200 / 20 = 10
So Rsh = 0.08 /10 – 1 = 0.08/9=0.0088ohm
3.Q:-Explain the working of M.I. type instruments with necessary diagram & Derive the
expression of the torque. (S-2013,2014,2015)
ANS:-The general theory of moving-coil instruments may be dealt with considering a rectangular
coil of N turns, free to rotate about a vertical axis.

Fig. shows the basic construction of a PMMC instrument. A moving coil instrument consists
basically of a permanent magnet to provide a magnetic field and a small lightweight coil is wound
on a rectangular soft iron core that is free to rotate around its vertical axis. When a current is
passed through the coil windings, a torque is developed on the coil by the interaction of the
magnetic field and the field set up by the current in the coil. The aluminum pointer attached to
rotating coil and the pointer moves around the calibrated scale indicates the deflection of the coil.
To reduce parallax error a mirror is usually placed along with the scale. A balance weight is also
attached to the pointer to counteract its weight.
To use PMMC device as a meter, two problems must be solved. First, a way must be found to
return the coil to its original position when there is no current through the coil. Second, a method
is needed to indicate the amount of coil movement. The first problem is solved by the use of
hairsprings attached to each end of the coil as shown in Fig. These hairsprings are not only
supplying a restoring torque but also provide an electric connection to the rotating coil. With the
use of hairsprings, the coil will return to its initial position when no current is flowing though the
coil. The springs will also resist the movement of coil when there is current through coil. When the
developing force between the magnetic fields (from permanent magnet and electro magnet) is
exactly equal to the force of the springs, the coil rotation will stop. The coil set up is supported on
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jeweled bearings in order to achieve free movement. Two other features are considered to
increase the accuracy and efficiency of this meter movement. First, an iron core is placed inside the
coil to concentrate the magnetic fields. Second, the curved pole faces ensure the turning force on
the coil increases as the current increases.
It is assumed that the coil sides are situated in a uniform radial magnetic field of flux density 2 B wb
m/ , let the length of a coil side (within the magnetic field) be l (meter), and the distance from each
coil side to the axis be r (meter).
Principle of operation
It has been mentioned that the interaction between the induced field and the field produced by the
permanent magnet causes a deflecting torque, which results in rotation of the coil. The deflecting
torque produced is described below in mathematical form:
Deflecting Torque:
If the coil is carrying a current of i amp. , then Td = I2
4.Q:-with a neat diagram explain the working of a PMMC type instrument. (S-2014,
2015,2016)
ANS:-

Construction:
A coil of thin wire is mounted on an aluminum frame (spindle) positioned between the poles of a U
shaped permanent magnet which is made up of magnetic alloys like alnico.
The coil is pivoted on the jewelled bearing and thus the coil is free to rotate. The current is fed to
the coil through spiral springs which are two in numbers. The coil which carries a current, which is
to be measured, moves in a strong magnetic field produced by a permanent magnet and a pointer
is attached to the spindle which shows the measured value.
Working:
When a current flow through the coil, it generates a magnetic field which is proportional to the
current in case of an ammeter. The deflecting torque is produced by the electromagnetic action of
the current in the coil and the magnetic field.
When the torques are balanced the moving coil will stopped and its angular deflection represent
the amount of electrical current to be measured against a fixed reference, called a scale. If the
permanent magnet field is uniform and the spring linear, then the pointer deflection is also linear.
The controlling torque is provided by two phosphorous bronze flat coiled helical springs. These
springs serve as a flexible connection to the coil conductors.
Damping is caused by the eddy current set up in the aluminum coil which prevents the oscillation
of the coil.
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Advantages:
– The PMMC consumes less power and has great accuracy.
– It has uniformly divided scale and can cover arc of 270 degree.
– The PMMC has a high torque to weight ratio.
– It can be modified as ammeter or voltmeter with suitable resistance.
– It has efficient damping characteristics and is not affected by stray magnetic field.
– It produces no losses due to hysteresis.
Disadvantage:
– The moving coil instrument can only be used on D.C supply as the reversal of current produces
reversal of torque on the coil.
– It’s very delicate and sometimes uses ac circuit with a rectifier.
– It’s costly as compared to moving coil iron instruments.
– It may show error due to loss of magnetism of permanent magnet.
……………………………………………………………………………………………………………………………………………..

CHAPTER - 03
SHORT TYPE Q & A
1.Q:-What is multiplying factor in a watt meter? (S-2014)
ANS:- wattmeter is constructed such that it read only power on a single scale. Only single scale will
avilable to read the measured power. In order to take the acuurate reading just we measure the
reading and we will multiple along with factor called multificaion factor.

2Q:- Show the connection diagram of a single phase watt meter.(S-2015,S-2019)
ANS:-

MEDIUM TYPE Q & A
1.Q:-State the error in dynamometer type watt meter & Method of their correction.
(S-2014,2016)
ANS :- Following are the errors in the electrodynamometer type wattmeter:
1.Errors in the pressure coil inductance.
2.Errors may be due to pressure coil capacitance.
3.Errors may be due to mutual inductance effects.
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4.Errors may be due connections.(i.e. pressure coil is connected after current coil)
5.Error due to Eddy currents.
6.Errors caused by vibration of moving system.
7.Temperature error.
8.Errors due to stray magnetic field.
1. Pressure coil inductance
In an ideal dynamo-meter type watt meter the current in pressure coil in phase with the applied
voltage . But in practically the pressure coil of watt meter has an inductance and current in it will
lag behind the applied voltage . If there is no inductance the current in pressure coil will be in phase
with the applied voltage . In the absence of inductance in pressure coil of wattmeter , it will read
correctly in all power factors and frequency .
The wattmeter will read high when the load power factor is lagging ,as in that case the effect of
pressure coil inductance is to reduce the phase angle between load current and pressure coil
current . Hence the wattmeter will read high . This is very serious error.
The wattmeter will read low when the load power factor is leading as in that case the effect of
pressure coil inductance is to increase the phase angle between load current and pressure coil
current .Hence the wattmeter will read low.
2.Pressure coil capacitance.
The pressure coil circuit may have capacitance in addition with inductance. This capacitance
mainly due to the inter turn capacitance of the series resistance. The effect of capacitance is
opposite to that due to inductance. Therefore the wattmeter will read high when the load power
factor is leading.
The inductance in pressure coil circuit will always more than inductance, hence the error
caused by capacitance will be nullified by that due to inductance.
3.Error due to mutual inductance.
Errors may occurred due to the mutual inductance between the current and pressure coils of
the watt meter.These errors are quite low at power frequencies.But they increased with increase in
frequencies.
The effect of mutual inductance can be avoid by arranging the coil system in such a way that
they have no mutual inductance.So we can eliminate the errors due to mutual inductance.The
Drysdale Torsion head wattmeter is an example for such type.
4.Eddy Current errors.
Eddy currents are induced in the solid metal parts and within the thick conductors by the
alternating magnetic field produced by the current coil.This eddy current produce their own
magnetic field and it will alter that produced by the main current in the current coil and thus error
occurred.
This error can be minimized by avoiding solid metal parts as much as possible and by using
stranded conductors for high current applications.
5.Stray Magnetic field Errors.
The electrodynamometer type wattmeters has a weak operating field and therefore it effected by
stray magnetic fields it will resulting in serious errors. Hence these instruments should be shielded
against stray magnetic field.
6.Errors caused by vibration of moving system.
The torque on the moving system varies with frequency which is twice that of voltage.If the
parts of the moving system has a natural frequency which is resonance with the frequency of
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torque pulsation, the moving system would vibrate with a considerable amplitude.These vibrations
will cause errors. This error can be reduced by design.
7.Temperature Error.
The change in room temperature may affect the indication of wattmeter. This is because of
change in temperature will change in resistance of pressure coil and stiffness of springs which
provide controlling torque. This effect are opposite in nature and cancel each other.The use of
material of having negligible temperature coefficient of resistance will reduce change in resistance
the pressure coil with change in temperature.

LONG TYPE Q & A
1.Q:-Explain the working principle of Dynamometer type watt meter.(S-2014,2016)
In this method we have two types of connections
ANS:-1.Star connection of loads
2.Delta connection of loads.
1.Star connection of loads
When the star connected load, the diagram is shown in below-

For
star connected load clearly the reading of wattmeter one is product phase current and voltage
difference (V2-V3). Similarly the reading of wattmeter two is the product of phase current and the
voltage difference (V2-V3). Thus the total power of the circuit is sum of the reading of both the
wattmeter’s. Mathematically we can write
but we have I1+I2+I3=0,hence putting the value of I 1+I2=-I3.
We get total power as V1I1+V2I2+V3I3.
2.Delta connection of loads. When delta connected load, the diagram is shown in below

The reading of wattmeter one can be written as
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and reading of wattmeter two is

but V1+V2+V3=0, hence expression for total power will reduce to V1I1+V2I2+V3I3.
……………………………………………………………………………………………………………

CHAPTER - 04
SHORT TYPE Q & A
1.Q:- Which of the instruments suffers from creeping error?(S-2013)
ANS :- Induction type energy meter suffers from creeping error

MEDIUM TYPE Q & A
1.Q:-What is creeping error in energy meter & how it can be reduced ?(S-2015,S-2019)
ANS:- Creeping: Sometimes the disc of the energy meter makes slow but continuous rotation at no
load i.e. when the potential coil is excited but with no current flowing in the load. This is called
creeping. This error may be caused due to over compensation for friction, excessive supply voltage,
vibrations, stray magnetic fields etc.
Adjustment: in order to prevent this creeping on no load, two holes or slots are drilled in the disc
on opposite sides of the spindle. This causes sufficient distortion of the field. The result is that the
disc tends to remain stationary when one of the holes comes under one of the shunt magnet.

LONG TYPE Q & A
1.Q:-Explain with suitable diagram the working of a single phase induction type energy meter.
(S-2014,2016)
ANS:- Single phase induction type energy meter is also popularly known as watt-hour meter. This
name is given to it. This article is only focused about its constructional features and its working.
Induction type energy meter essentially consists of following components:
1. Driving system
2. Moving system
3. Braking system and
4. Registering system
Driving system
It consists of two electromagnets, called “shunt” magnet and “series” magnet, of laminated
construction. A coil having large number of turns of fine wire is wound on the middle limb of the
shunt magnet.
This coil is known as “pressure or voltage” coil and is connected across the supply mains. This
voltage coil has many turns and is arranged to be as highly inductive as possible. In other words,
the voltage coil produces a high ratio of inductance to resistance.
This causes the current and therefore the flux, to lag the supply voltage by nearly 90 degree.
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An adjustable copper shading rings are provided on the central limb of the shunt magnet to make
the phase angle displacement between magnetic field set up by shunt magnet and supply voltage
is approximately 90 degree.
The copper shading bands are also called the power factor compensator or compensating loop. The
series electromagnet is energized by a coil, known as “current” coil which is connected in series
with the load so that it carry the load current. The flux produced by this magnet is proportional to,
and in phase with the load current.
Moving system
The moving system essentially consists of a light rotating aluminium disk mounted on a vertical
spindle or shaft. The shaft that supports the aluminium disk is connected by a gear arrangement to
the clock mechanism on the front of the meter to provide information that consumed energy by
the load.
The time varying (sinusoidal) fluxes produced by shunt and series magnet induce eddy currents in
the aluminium disc.
The interaction between these two magnetic fields and eddy currents set up a driving torque in the
disc.
The number of rotations of the disk is therefore proportional to the energy consumed by the load
in a certain time interval and is commonly measured in kilowatt-hours (Kwh).
Braking system
Damping of the disk is provided by a small permanent magnet, located diametrically opposite to
the a.c magnets. The disk passes between the magnet gaps. The movement of rotating disc through
the magnetic field crossing the air gap sets up eddy currents in the disc that reacts with the
magnetic field and exerts a braking torque.
By changing the position of the brake magnet or diverting some of the flux there form, the speed of
the rotating disc can be controlled.
Registering or Counting system
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The registering or counting system essentially consists of gear train, driven either by worm or
pinion gear on the disc shaft, which turns pointers that indicate on dials the number of times the
disc has turned.
The energy meter thus determines and adds together or integrates all the instantaneous power
values so that total energy used over a period is thus known.
Therefore, this type of meter is also called an “integrating” meter.
Working of Single phase induction type Energy Meter
The basic working of Single phase induction type Energy Meter is only focused on two
mechanisms: Mechanism of rotation of an aluminum disc which is made to rotate at a speed
proportional to the power. Mechanism of counting and displaying the amount of energy
transferred. Mechanism of rotation of an aluminum disc which is made to rotate at a speed
proportional to the power.
The metallic disc is acted upon by two coils. One coil is connected 0r arranged in such a way that it
produces a magnetic flux in proportion to the voltage and the other produces a magnetic flux in
proportion to the current. The field of the voltage coil is delayed by 90 degrees using a lag coil.
This produces eddy currents in the disc and the effect is such that a force is exerted on the disc in
proportion to the product of the instantaneous current and voltage.
A permanent magnet exerts an opposing force proportional to the speed of rotation of the disc –
this acts as a brake which causes the disc to stop spinning when power stops being drawn rather
than allowing it to spin faster and faster. This causes the disc to rotate at a speed proportional to
the power being used.
Mechanism of displaying the amount of energy transferred Based on number of rotation of
aluminum disc.The aluminum disc is supported by a spindle which has a worm gear which drives
the register. The register is a series of dials which record the amount of energy used.
The dials may be of the cyclometer type, an odometer-like display that is easy to read where for
each dial a single digit is shown through a window in the face of the meter, or of the pointer type
where a pointer indicates each digit.It should be noted that with the dial pointer type, adjacent
pointers generally rotate in opposite directions due to the gearing mechanism.
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…………………………………………………………………………………………………………………………………………

CHAPTER - 05
SHORT TYPE Q & A
1.Q:-What is a phase sequence in 3-phase system(S-2014,2016)

Phase rotation, or phase sequence, is the order in which the voltage waveforms of a polyphase AC
source reach their respective peaks. For a three-phase system, there are only two possible phase
sequences: 1-2-3 and 3-2-1, corresponding to the two possible directions of alternator rotation.
2. What is the use of tachometer ? [2017(s)]
Ans:- A tachometer (revolution-counter, tach, rev-counter, RPM gauge) is an instrument measuring
the rotation speed of a shaft or disk, as in a motor or other machine. The device usually displays the
revolutions per minute (RPM) on a calibrated analogue dial, but digital displays are increasingly
common.

MEDIUM TYPE Q & A
1.Q:- Explain phase sequence indicators.(S-2016)
ANS:-Now there are two types of phase sequence indicators and they are:
1.Rotating type
2.Static type.
Let us discuss one by one each type.
1. Rotating Type Phase Sequence Indicators
It works on the principle of induction motors. In this coils are connected in star form and the supply
is given from three terminal marked as RYB as shown in the figure. When supply is given the coils
produces the rotating magnetic field and these rotating magnetic fields produces eddy emf in the
movable aluminum disc as shown in the diagram.

These eddy emf produces eddy current
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on the aluminium disc, eddy currents interact with the rotating magnetic field due this a torque is
produced which causes the light aluminium disc to move. If the disc moves in the clockwise
direction then chosen sequence is RYB and if the direction of rotation is in anticlockwise the
sequence is reversed.
Static Type Phase Sequence Indicators
2.static type indicator:

When the phase sequence is RYB then the lamp B will glow brighter than the lamp B and if the
phase sequence is reversed then the lamp A will glow brighter than the lamp B. Now let us see how
this happens. Here we assume that the phase sequence is RYB. Let us mark voltages as Vry, Vyb and
Vbr as per the diagram.Here we have assumed balance operation such that we have Vry=Vbr=Vyb=V.
Since algebraic sum of all the phase currents is also equal, therefore we can write
On solving the above equations we have ratio of Ir and Iy equals to 0.27. It implies that the voltage
across the lamp A is only 27 percent of that of lamp B. Hence from this we can conclude that the
lamp A will glow dimmer in case of RYB phase sequence while in case of reversed phase sequence
we have lamp B is dimmer than lamp A.
There is another kind of phase indicator also that works similar to that of the previous one.
However here inductor is replaced by the capacitor as shown in the diagram given below.

Two neon lamps are used, along with them two series
resistor are also used to limit the current and to protect the neon lamp from breakdown voltage. In
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this indicator if the supply phase sequence is RYB then lamp A will glow and lamp B will not glow
and if the reversed sequence is applied then the lamp A will not glow while lamp B will glow.

LONG TYPE Q & A
1.Q:- With neat sketch explain the working principle of an mechanical resonance type frequency
meter.(S-2013,2015,2016)

ANS:Vibrating reed type frequency meter is a mechanical resonance This movement consists of a
number of thin steel strips called reeds type frequency meter which consists of an electromagnet
and reeds. fixed on a steel plate. These reeds are placed in a row close to an electromagnet as
shown in Figure . The coil of an electromagnet is connected across the supply, whose frequency is
to be measured, along with a series resistance, mounted on the backside of the instrument.
When meter is connected to the supply the coil carries current I which alternates at the
supply frequency. This produces an alternating flux. This produces a force of attraction on the reeds
which is proportional to square of current. And hence all the reeds vibrate with a force which varies
at twice the supply frequency. But the reeds whose natural frequency is twice the supply voltage
will be resonance and will vibrate most.
2.Q:- Explain with diagram working of a 3-phase Dynamometer type P.F. meter.(S-2013)
ANS:-
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fig. below shows the connection diagram of 3- phase power factor meter only when the load is
balanced.
In this instruments two moving coils are fixed with their planes 120 0 apart, and are connected
across two different phases of the supply circuit. The fixed coil being connected in the third phase
and carrying current in the line. Provided the two moving coils are 120 0 apart. The angle through
which the pointer is deflected from unity power factor position is equal to the phase angle of the
circuit. The three phase instruments gives indication which are independent of frequency & wave
form. Since the current in two moving coils are both affected in the same way by any change of
frequency.
It will give more accurate readings but it has limited scale arc.
3.Q:-State the Objective & Working of a Synchroscopes.(S-2014,2016)
ANS:-The simplest aid to synchronizing a generator to another system uses lamps wired between
similar phases of the two systems; when the lamps stay dark, the voltage and frequency of the two
systems are the same and the generator may be connected. However, the accuracy of this
approach is low since it is difficult to discern slight phase differences, and the lamps do not show
the relative speeds of the two systems. Synchroscopes are instruments that show the relative
frequency (speed) difference and the phase angle between the machine to be synchronized and
the system voltage.
Since most synchroscopes are connected only to a single phase of the two systems, they cannot
assure that the phase sequence is correct. When generators are newly connected to a power
system, or temporary connections are used, other means are required to assure both systems have
the same phase sequence.
Synchroscopes are electrodynamics instruments, which rely on the interaction of magnetic fields to
rotate a pointer. In most types, unlike voltmeters and wattmeter, there is no restoring spring
torque for the magnetically produced torques to overcome; the pointer system is free to rotate
continually. Synchroscopes have a damping vane to smooth out vibration of the moving system.
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4.Q:-Write short notes on Electrical Resonance frequency meter.(S-2014,S-2019)
ANS:-

It consists of a laminated iron core. On one end of the core a fixed coil is wound which is called
magnetizing coil. This coil is connected across the supply whose frequency is to be measured. On
the other side a moving coil is pivoted which carries a pointer. A capacitor C is connected across the
terminals of the fixed coil.
Under resonance condition net torque will be zero. Now Xc is constant but XL
not only depend on frequency but also position of moving coil on the core. Nearer to the moving
coil to magnetizing coil,higher the inductance value.thus for a given frequency moving coil moves in
such a way that to achive the position XL = Xc . At this position torque on moving coil is zero and it
indicate the corresponding frequency.
If frequency higher then normal value then Xc decreases. Hence XL decreases
to achive the resonance.so moving coil moves away from the magnetizing coil & pointer moves to
the right of mean position indicating higher frequency & vice versa.

5.Q:-Explain construction & working principle of 1-phase Electro dynamo meter type P.F. meter.
(S-2014,2015,S-2019)
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ANS:-The general circuit diagram of single phase electrodynamometer power factor meter is given

below.
Now the pressure coil is spitted into two parts one is purely inductive another is purely resistive as
shown in the diagram by resistor and inductor. At present the reference plane is making an angle A
with coil 1. And the angle between both the coils 1 and 2 is 90°. Thus the coil 2 is making an angle
(90° + A) with the reference plane. Scale of the meter is properly calibrated shown the value values
of cosine of angle A. Let us mark the electrical resistance connected to coil 1 be R and inductor
connected to coil 2 be L. Now during measurement of power factor the values of R and L are
adjusted such that R = wL so that both coils carry equal magnitude of current. Therefore the
current passing through the coil 2 is lags by 90° with reference to current in coil 1 as coil 2 path is
highly inductively in nature.
Let us derive an expression for deflecting torque for this power factor meter. Now there are two
deflecting torques one is acting on the coil 1 and another is acting on the coil 2. The coil winding
are arranged such that the two torques produced, are opposite to each other and therefore pointer
will take a position where the two torques are equal. Let us write a mathematical expression for
the deflecting torque for coil 1Where M is the maximum value of mutual inductance between the two coils, B is the angular
deflection of the plane of reference. Now the mathematical expression for the deflecting torque for
coil 2 isAt equilibrium we have both the torque are equal thus on equating T1=T2 we have A = B. From here
we can see that the deflection angle is the measure of phase angle of the given circuit. The phasor
diagram is also shown for the circuit such that the current in the coil 1 is approximately at an angle

of 90° to current in the coil 2.
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Given below are some of the advantages and disadvantages of use electrodynamics type power
factor meters.
Advantages of Electrodynamics Type Power Factor Meters
- Losses are less because of minimum use of iron parts and also give less error over a small range of
frequency as compared to moving iron type instruments.
- They high torque is to weight ratio.
Disadvantages of Electrodynamics Type Power Factor Meters
- Working forces are small as compared to moving iron type instruments.
- The scale is not extended over 360°.
- Calibration of electrodynamometer type instruments are highly affected by the changing the
supply voltage frequency.
- They are quite costly as compared to other instruments.

CHAPTER - 06
SHORT TYPE Q & A
1.Q:-Discuss Burden of Instruments Transformer.(S-2013,2014)
ANS:-Burden is the small voltage drop across the reflected impedance of the secondary in the
primary. Since the primary is normally one turn and the turns ratio is high and the secondary
effectively shorted by a current instrument. it is a small but finite voltage
2.Q:- What is Clamp on Meter?(S-2014,2016,2019)
ANS:-Clamps measure current. Probes measure voltage. Having a hinged jaw integrated into an
electrical meter allows technicians to clamp the jaws around a wire, cable or other conductor at
any point in an electrical system, then measure current in that circuit without
disconnecting/deenergizing it.
3.Q:-What is the use of a Tong Tester.(S-2015)
ANS:-Tong tester measure current. Probes measure voltage. Having a hinged jaw integrated into an
electrical meter allows technicians to clamp the jaws around a wire, cable or other conductor at
any point in an electrical system, then measure current in that circuit without disconnecting/de
energizing it
4.Q:-Define “RATIO ERROR” in current transformer.(S-2019)
Ans:- Ratio error of a C.T. is defined as the ratio of the magnitude of the difference between the
nominal and actual ratio with respect to the actual ratio.

MEDIUM TYPE Q & A
1.Q:-Write down the Difference in Operation of C.T. & P.T. (S-2013,2016,2017)
ANS:- Current Transformer
The secondary of a C.T cannot be open circuited on any circumstance when it is under service.
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A CT may be considered as a series transformer. The primary current in a C.T is independent of the
secondary circuit conditions (burden).The primary winding of the CT is connected in series with the
line carrying the current to be measured. Hence it carries of the full line current.
With the help of CT, a 5A ammeter can be used measure a high current like 200A.
Potential Transformer
The secondary of a P.T can be open circuited without any damage being caused either to the
operator or the transformer. P.T may be considered as a parallel transformer.The primary current
of a P.T depends upon the secondary circuit conditions (burden).The primary winding P.T is
connected across the line of voltage to be measured. Hence the full line voltage is impressed across
its terminal. With the help of P.T, a 120V voltmeter can be used to measure very high voltages like
11KV.
2.Q:-Write principle of operation of potential transformer & state its use.(S-2015,S-2019)
ANS:-Potential Transformer Definition

Potential transformer or voltage transformer gets used in electrical power system for stepping
down the system voltage to a safe value which can be fed to low ratings meters and relays.
Commercially available relays and meters used for protection and metering, are designed for low
voltage. This is a simplest form of potential transformer definition.
A voltage transformer theory or potential transformer theory is just like a theory of general
purpose step down transformer. Primary of this transformer is connected across the phase and
ground. Just like the transformer used for stepping down purpose, potential transformer i.e. PT has
lower turns winding at its secondary.
The system voltage is applied across the terminals of primary winding of that transformer, and then
proportionate secondary voltage appears across the secondary terminals of the PT.
The secondary voltage of the PT is generally 110 V. In an ideal potential transformer or voltage
transformer, when rated burden gets connected across the secondary; the ratio of primary and
secondary voltages of transformer is equal to the turns ratio and furthermore, the two terminal
voltages are in precise phase opposite to each other. But in actual transformer, there must be an
error in the voltage ratio as well as in the phase angle between primary and secondary voltages.
The errors in potential transformer or voltage transformer can be best explained by phasor
diagram, and this is the main part of potential transformer theory.
There are numerous applications of Potential Transformers .
1. For Metering Purpose.
2. Required for Synchronisation of Feeders / Generator with Grid.
3. For Feed back of AVR.
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4. Distance Protection of feeders.
5. Impedance protection of Generators eg. Back up Imp. , Field Failure , Pole slip etc.
6. Any protection which require voltage signal eg. Freq. , over flux , over /under voltage etc.
3.Q:-State the various precautions taken in using C.T.(S-2015)
ANS:-it is very important that the secondary of CT should not be kept open. Either it should be
shorted or must be connected a ammeter.
If it is left open the current through secondary becomes zero.
Hence ampere turns produced by secondary which generally oppose primary ampere turns become
zero. So unopposed primary mmf produce high flux in the core. This produce very high core loss
and heat.
4. What is the working principle of current transformer?(S-2017,S-2019)
Ans :- Current Transformer (CT)
Definition: A current transformer is a device that is used for the transformation of current from a higher value
into a proportionate current to a lower value. It transforms the high voltage current into the low voltage
current due to which the heavy current flows through the transmission lines is safely monitored by the
ammeter. The current transformer is used with the AC instrument, meters or control
apparatus where the current to be measured is of such magnitude that the meter or
instrument coil cannot conveniently be made of sufficient current carrying capacity.

LONG TYPE Q & A
1.Q:-Write the short notes on Tong Tester.(S-2013)
ANS:-A clamp meter is an electrical tester that combines a basic digital multimeter with a current
sensor. Clamps measure current. Probes measure voltage. Having a hinged “clamp” jaw integrated
into an electrical meter allows users to simply clamp around wire, cables and other conductors at
any point in the electrical system and measure its current, without disconnecting it.
What do clamp meters measure?
Any of these: AC current, AC and DC voltage, resistance, continuity, and, with some models, DC
current, capacitance, temperature, frequency and more
29

Sem – 4th ( Elect)

Sub – EM & I

TH-02

Typically measure to the nearest tenth of a unit (rather than the milli-units you find in a fullfunction multimeter), making them perfect for electrical work
Who uses them?
Industrial maintenance technicians
Control technicians
Electricians – in-house and contractors
Facilities, building maintenance and HVAC technicians
Service organizations
What are they used on?
Industrial equipment
Industrial controls
Electrical systems
Commercial/industrial HVAC
………………………………………………………………………………………………………………………………………………
2.State uses of C.T. & P.T.
Ans:- There are numerous applications of Potential Transformers .
1. For Metering Purpose.
2. Required for Synchronization of Feeders / Generator with Grid.
3. For Feedback of AVR.
4. Distance Protection of feeders.
5. Impedance protection of Generators eg. Back up Imp. , Field Failure , Pole slip etc.
6. Any protection which require voltage signal eg. Freq. , over flux , over /under voltage etc.
3.At its rated load of 25VA, a 100/5 c.t. has an iron loss of 0.2w and a magnetizing current of
1.5a.compute its ratio error & phase angle when supplying rated out put to a meter having a
ratio of resistance to reactance of 5. (S-2019)
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CHAPTER - 07
SHORT TYPE Q & A
1.Q:- Classify Low, Medium & High Resistance.(S-2015,2016,S-2019)

ANS:-

Low resistance=0-1 ohm
Medium resistance=1-100kohm
High resistance=more than 100kohm
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MEDIUM TYPE Q & A
1.Q:-With neat sketch show the details of the internal circuit diagram of a Meggar & Explain the
method of measurement of high resistance cable.(S-2013)
ANS:-Construction And Working Of Meggar:
The main parts of the Meggar are shown in the figure.

The current coil is same as that of permanent magnet moving coil instrument. V1 and V2 these are
the two potential or voltage coils. The voltage coil V1 embraces the annular magnetic core. As
shown in figure voltage coil V1 is in weak magnetic field when the pointer is at infinity and hence
this coil exerts very little torque.
The torque exerted by this voltage coil increases as it moves into a stronger field and this torque
will be maximum when it is under the pole face and under this condition the pointer will be at its
zero end of the resistance scale.
In order to modify further the torque in the voltage circuit, another voltage coil V2 is used. This coil
is also located in such a way it move from infinity to zero position of the resistance scale. The coil
finally embraces the extension H of the pole piece.
The combined action of the two voltage coils V1 and V2 may be considered as though the coils
constituted a spring of variable stiffness ,being very stiff near the zero end of the scale where the
current in the current coil is very small (on account of unknown resistance Rx is very large).
Thus this effect compresses the low resistance portion of the scale and opens up the high
resistance of the scale. This is a great advantage since this instrument is meant to be used as
“insulation tester” as the insulation resistances are quite high.
The voltage range of the Meggar can be controlled by voltage selector switch. This can be done by
varying the resistance R connected in series with the current coil.
The test voltages usually 500,1000 or 2500 V can be generated using hand driven generator G. A
centrifugal clutch is incorporated in the generator drive mechanism which slips at a predetermined
speed so that a constant voltage is applied to the insulation under test. This voltage provides a test
of strength of low voltage insulation as well as a measure of its insulation resistance since it is
sufficient to cause breakdown at faults. Such breakdowns are indicated by sudden motion of the
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pointer off scale at zero end. As the same magnet system supplies magnetic fields for both
instrument and generator, and as current and voltage coils moves in a common magnetic field, the
instrument indications are independent of the strength of the magnet.

2.Q:-Explain the measurement of medium resistance by Wheatstone bridge.
(S-2014,2015,2016,S-2019)
ANS:-Wheatstone Bridge Circuit

By replacing R4 above with a resistance of known or unknown value in the sensing arm of the
Wheatstone bridge corresponding to RX and adjusting the opposing resistor, R3 to “balance” the
bridge network, will result in a zero voltage output. Then we can see that balance occurs when:

The Wheatstone Bridge equation required to give the value of the unknown resistance, RX at
balance is given as:

Where resistors, R1 and R2 are known or preset values.

LONG TYPE Q & A
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1.Q:-Explain with neat diagram the working principle of a Megger.(S-2014,2015)
ANS:- Construction And Working Of Meggar:
The main parts of the Meggar are shown in the figure.

The current coil is same as that of permanent magnet moving coil instrument. V1 and V2 these are
the two potential or voltage coils. The voltage coil V1 embraces the annular magnetic core. As
shown in figure voltage coil V1 is in weak magnetic field when the pointer is at infinity and hence
this coil exerts very little torque.
The torque exerted by this voltage coil increases as it moves into a stronger field and this torque
will be maximum when it is under the pole face and under this condition the pointer will be at its
zero end of the resistance scale.
In order to modify further the torque in the voltage circuit, another voltage coil V2 is used. This coil
is also located in such a way it move from infinity to zero position of the resistance scale. The coil
finally embraces the extension H of the pole piece.
The combined action of the two voltage coils V1 and V2 may be considered as though the coils
constituted a spring of variable stiffness ,being very stiff near the zero end of the scale where the
current in the current coil is very small (on account of unknown resistance Rx is very large).
Thus this effect compresses the low resistance portion of the scale and opens up the high
resistance of the scale. This is a great advantage since this instrument is meant to be used as
“insulation tester” as the insulation resistances are quite high.
The voltage range of the Meggar can be controlled by voltage selector switch. This can be done by
varying the resistance R connected in series with the current coil.
The test voltages usually 500,1000 or 2500 V can be generated using hand driven generator G. A
centrifugal clutch is incorporated in the generator drive mechanism which slips at a predetermined
speed so that a constant voltage is applied to the insulation under test. This voltage provides a test
of strength of low voltage insulation as well as a measure of its insulation resistance since it is
sufficient to cause breakdown at faults. Such breakdowns are indicated by sudden motion of the
pointer off scale at zero end. As the same magnet system supplies magnetic fields for both
34

Sem – 4th ( Elect)

Sub – EM & I

TH-02

instrument and generator, and as current and voltage coils moves in a common magnetic field, the
instrument indications are independent of the strength of the magnet.
2.Q:-Explain measurement of high resistance by loss of charge method.(S-2016)
The circuit for this method is shown in fig. In the circuit C is a capacitor of known capacitance, V is
electrostatic volt-meter, R1 is the total leakage resistance of the capacitor and volt-meter and R is
the resistance to be measured. In this method the capacitor is first charged by means of a battery
to some suitable voltage by putting switch S on stud 1 and then allowed to discharge through the
resistances R and R1 by throwing switch S to stud 2. The time taken t for the potential difference
to fall from V1 to V2 during discharge is observed by a stop watch. The equivalent resistance of R1
and R is given as
R’ = t/(C loge V1/V2 )

From the above expression the value of R’ can be determined. The test is then repeated with
unknown resistance R disconnected, the capacitor being discharged through R1 can also be
determined. Knowing the value of R’ and R1 the value of unknown resistance can be determined
form the relation
1/R = 1/R-1/R1
While measuring insulation resistance of a cable or a capacitor the test need not be repeated. In
this case C will be the capacitance of the cable (or capacitor) under test, which must be known
(may be determined by any method if not known) and R1 will be the insulation resistance to be
measured. NO external resistance is to be inserted in the circuit. The value of R1 then can be
obtained directly from the expression.
R = t/(C log V2/V1
This method of measurement is associated with serious difficulties and error such as (i) leakage and
absorption effects (ii) effect of time electrification and (iii) effect of temperature upon insulation
resistance.
………………………………………………………………………………………………………………………………………………
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CHAPTER - 08
SHORT TYPE Q & A
NO SHORT QUESTIONS.

MEDIUM TYPE Q & A
1.Q:-Explain the method of measuring capacitance by D-sauty Bridge method.(S-2013)
This bridge provide us the most suitable method for comparing the two values of capacitor if we
neglect dielectric losses in the bridge circuit. The circuit of De Sauty's bridge is shown below

Battery is applied between terminals marked as
1 and 4. The arm 1-2 consists of capacitor c1 (whose value is unknown) which carries current i1 as
shown, arm 2 - 4 consists of pure resistor (here pure resistor means we assuming it non inductive in
nature), arm 3 - 4 also consists of pure resistor and arm 4 - 1 consists of standard capacitor whose
value is already known to us. Let us derive the expression for capacitor c1 in terms of standard
capacitor and resistors. At balance condition we have,

It implies that the value of capacitor is given by the expression

In order to obtain the balance point we must adjust the values of either r3 or r4 without disturbing
any other element of the bridge. This is the most efficient method of comparing the two values of
capacitor if all the dielectric losses are neglected from the circuit.
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LONG TYPE Q & A
1.Q:- Derive the measurement of unknown inductance by Maxwall Bridge method. (S2013,2015,S-2019)
ANS:- This bridge is used to find out the self inductor and the quality factor of the circuit. As it is
based on the bridge method (i.e. works on the principle of null deflection method), it gives very
accurate results. Maxwell bridge is an AC bridge so before going in further detail let us know more
about the AC bridge.
Let us now discuss Maxwell's inductor bridge. The figure shows the circuit diagram of Maxwell's

inductor bridge.
In this bridge
the arms bc and cd are purely resistive while the phase balance depends on the arms ab and ad.
Here l1 = unknown inductor of r1. l2 = variable inductor of resistance R2. r2 = variable electrical
resistance. As we have discussed in AC bridge according to balance condition, we have at balance
point
We can vary R3 and R4 from 10 ohms to 10,000 ohms with the help of resistance box.
2.Q:-Write the short notes on Owen-Bridge method.(S-2013,2014,2016)
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ANS:- An Owen's bridge circuit is given below.

The AC supply is
connected at a and c point. The arm ab is having inductor having some finite resistance let us mark
them r1 and l1. The arm bc consists of pure electrical resistance marked by r3 as shown in the figure
given below and carrying the current i1 at balance point which is same as the current carried by
arm ab.
The arm cd consists of pure capacitor having no electrical resistance.The arm ad is having variable
resistance as well as variable capacitor and the detector is connected between b and d. Now how
this bridge works? this bridge measures the inductor in terms of capacitance. Let us derive an
expression for inductor for this bridge.
Here l1 is unknown inductance. And c2 is variable standard capacitor. Now at balance point we have
the relation from AC bridge theory that must hold good i.e.
Putting the value of z1, z2, z3 and in above equation we get,

Equating and then separating the real and the imaginary parts we get the expression for l1 and r1 as
written below:

3.Q:-Explain the measurement of capacitance by De-Sauty Bridge method.(S-2014)
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ANS:- This bridge provide us the most suitable method for comparing the two values of capacitor if
we neglect dielectric losses in the bridge circuit. The circuit of De Sauty's bridge is shown below

Battery is applied between terminals marked as
1 and 4. The arm 1-2 consists of capacitor c1 (whose value is unknown) which carries current i1 as
shown, arm 2 - 4 consists of pure resistor (here pure resistor means we assuming it non inductive in
nature), arm 3 - 4 also consists of pure resistor and arm 4 - 1 consists of standard capacitor whose
value is already known to us. Let us derive the expression for capacitor c1 in terms of standard
capacitor and resistors. At balance condition we have,

It implies that the value of capacitor is given by the expression

In order to obtain the balance point we must adjust the values of either r3 or r4 without disturbing
any other element of the bridge. This is the most efficient method of comparing the two values of
capacitor if all the dielectric losses are neglected from the circuit.
4.Q:-Explain measurement of capacitance by L.C.R. Bridge method.(S-2015)
ANS:- An LCR meter is used to measure the inductance, capacitance and resistance of a circuit.
Hence, the name LCR meter.

39

Sem – 4th ( Elect)

Sub – EM & I

TH-02

When there is a change in the current flowing through a conductor, a corresponding change is
induced in the voltage in it and in conductors surrounding it. This property is known as inductance.
The ability of a body or a conductor to store electrical charge is known as capacitance. The
opposition that a conductor offers to the passage of electric current through it is called resistance.
This method is employed for measuring frequencies below 100kHz. The DUT is placed in a
Wheatstone Bridge. ZD is the DUT. ZB and ZC are known impedances. Impedance of ZA is varied
until no current flows through ZD.

Thus, the four impedances obey the equation:
ZD / ZA = ZC / ZB
ZD = ( ZC / ZB ) ZA

5.Q:-Explain measurement of capacitance by Schering Bridge method.(S-2016)
ANS:- This bridge is used to measure to the capacitance of the capacitor, dissipation factor and
measurement of relative permittivity. Let us consider the circuit of Schering bridge as shown
below:

40

Sem – 4th ( Elect)

Sub – EM & I

TH-02

Here, c1 is the unknown capacitance whose value is to be determined with series electrical
resistance r1. c2 is a standard capacitor. c4 is a variable capacitor. r3 is a pure resistor (i.e. non
inductive in nature). And r4 is a variable non inductive resistor connected in parallel with variable
capacitor c4. Now the supply is given to the bridge between the points a and c. The detector is
connected between b and d. From the theory of ac bridges we have at balance condition,
Substituting the values of z1, z2, z3 and z4 in the above equation, we get

Equating the real and imaginary parts and the separating we get,

……………………………………………………………………………………………………………………………………………………
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CHAPTER - 09
SHORT TYPE Q & A
NO SHORT QUESTIONS.

MEDIUM TYPE Q & A
1.Q:-State the Characteristics of a Digital Multimeter.(S-2014)
ANS:- Modern multimeters are often digital due to their accuracy, durability and extra features. In
a digital multimeter the signal under test is converted to a voltage and an amplifier with
electronically controlled gain preconditions the signal. A digital multimeter displays the quantity
measured as a number, which eliminates parallax errors.
Modern digital multimeters may have an embedded computer, which provides a wealth of
convenience features. Measurement enhancements available include:
Auto-ranging, which selects the correct range for the quantity under test so that the
most significant digits are shown. For example, a four-digit multimeter would automatically select
an appropriate range to display 1.234 instead of 0.012, or overloading. Auto-ranging meters usually
include a facility to hold the meter to a particular range, because a measurement that causes
frequent range changes can be distracting to the user.
Auto-polarity for direct-current readings, shows if the applied voltage is positive (agrees with
meter lead labels) or negative (opposite polarity to meter leads).
Sample and hold, which will latch the most recent reading for examination after the instrument is
removed from the circuit under test.
Current-limited tests for voltage drop across semiconductor junctions. While not a replacement for
a proper transistor tester, and most certainly not for a swept curve tracer type, this facilitates
testing diodes and a variety of transistor types.
A graphic representation of the quantity under test, as a bar graph. This makes go/no-go testing
easy, and also allows spotting of fast-moving trends.
computer to record measurements as they are made. Some DMMs can store measurements and
upload them to a computer.
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LONG TYPE Q & A
1.Q:-Write the short notes on Digital Multimeter.(S-2013,2015)
ANS:- A digital multimeter (DMM) is a test tool used to measure two or more electrical values—
principally voltage (volts), current (amps) and resistance (ohms). It is a standard diagnostic tool for
technicians in the electrical/electronic industries.
Digital multimeters long ago replaced needle-based analog meters due to their ability to measure
with greater accuracy, reliability and increased impedance. Fluke introduced its first digital
multimeter in 1977.
Digital multimeters combine the testing capabilities of single-task meters—the voltmeter (for
measuring volts), ammeter (amps) and ohmmeter (ohms). Often they include a number of
additional specialized features or advanced options. Technicians with specific needs, therefore, can
seek out a model targeted for particular tasks.
The face of a digital multimeter typically includes four components:
Display: Where measurement readouts can be viewed.
Buttons: For selecting various functions; the options vary by model.
Dial (or rotary switch): For selecting primary measurement values (volts, amps, ohms).
Input jacks: Where test leads are inserted.

Test leads are flexible, insulated wires (red for positive, black for negative) that plug into the DMM.
They serve as the conductor from the item being tested to the multimeter. The probe tips on each
lead are used for testing circuits.
The terms counts and digits are used to describe a digital multimeter’s resolution—how fine a
measurement a meter can make. By knowing a multimeter’s resolution, a technician can determine
if it is possible to see a small change in a measured signal.
Example: If a multimeter offers a resolution of 1 mV on the 4 V range, it is possible to see a change
of 1 mV (1/1000th of a volt) while reading 1V.
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2.Q:- Write the short notes on Digital Volt Meter.(S-2016)
ANS:-

Working Principle of Digital Voltmeter

The block diagram of a simple digital voltmeter is shown in the figure. Explanation of various
blocks Input signal: It is basically the signal i.e. voltage to be measured.
Pulse generator: Actually it is a voltage source. It uses digital, analog or both techniques to
generate a rectangular pulse. The width and frequency of the rectangular pulse is controlled by the
digital circuitry inside the generator while amplitude and rise & fall time is controlled by analog
circuitry.
AND gate: It gives high output only when both the inputs are high. When a train pulse is fed to it
along with rectangular pulse, it provides us an output having train pulses with duration as same as
the rectangular pulse from the pulse generator.

Train pulse

Rectangular pulse

Output of AND gate

NOT gate: It inverts the output of AND gate.

Output of NOT gate
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Decimal Display: It counts the numbers of impulses and hence the duration and display the value
of voltage on LED or LCD display after calibrating it.
Now we are in situation to understand the working of a digital voltmeter as follows:
Unknown voltage signal is fed to the pulse generator which generates a pulse whose width is
proportional to the input signal.
Output of pulse generator is fed to one leg of the AND gate.
The input signal to the other leg of the AND gate is a train of pulses.
Output of AND gate is positive triggered train of duration same as the width of the pulse generated
by the pulse generator.
This positive triggered train is fed to the inverter which converts it into a negative triggered train.
Output of the inverter is fed to a counter which counts the number of triggers in the duration
which is proportional to the input signal i.e. voltage under measurement.
Thus, counter can be calibrated to indicate voltage in volts directly.
We can see the working of digital voltmeter that it is nothing but an analog to digital converter
which converts an analog signal into a train of pulses, the number of which is proportional to the
input signal. So a digital voltmeter can be made by using any one of the A/D conversion
Now-a-days digital voltmeters are also replaced by digital millimeters due to its multitasking
feature i.e. it can be used for measuring current, voltage and resistance. But still there are some
fields where separated digital voltmeters are being used.
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