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Answer Question No.1 (Part-1} which is compulsory, any eight from Part-ll and any two
from Part-lll.
The figures in the right hand margin indicate marks.

Part-1
a1 Short Answer Type Questions (Answer All-10) (2 x 10
a)  Distinguish between fundamental and derived units.

) Differentiate belween measurement and measured,

c) Explarn about ditferent types of drift,

dy  In calculating vollage drep, a current of 4,37 A s recorded in a resislance of 31.27
ohm, Calculate the voltage drop across the resislor to the appropriate number of
significant figures

e Define standard What are the different types of standard?

fI Distinguish belween sensitivity & dead zone.

g)  Mention bwo applications of Wien Bridge.

h]  Classify transducers with reference to power requirement.

i} Describe the term ‘“standardization”, of a de. potentiometer. How 15 Lhe
standardization dane for an a.c. potentiometer?
it  What is & veli-ratio box?
Part- Il
Q2 Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6« 8)

a) Deascribe about different types of errors in measurement,

B A moving coil vollmeter wilh a resistance of 20 Q gives a full-scale ceflection of 1200
when polential difference of 100 mV is applied across it. The moving coil has a

dimensions of 30 mm ¥ 25 mm and is wounded with 100 turns., The cantol spring

constant is 0.375 = 10° Nmideg. Find the flux density in the air gap. Find also the

diameter of the copper wire of coil winding if 30% of instrument resistance = dua o

coil winding. The specific resistance for Cu=1.7 =10"{01m.

¢} Anuncompensated spring-controlled dynamorneter wattmeter reads 250 W with d.c.
currents of 1 A and 0.05 A inits current and potential coils respectively. Calculate
what this wattmeter will read when the current coil current is 10 sin (377 t + 15" 4 5
sin (1131 t) ampere and the potential coil veltage is 500 cos (377 t- 30" +800 sin
(7l 1+ 45':'} volt. Caloulate also the resistance of the polential coil circuit assuming it
to he purely resistive

d} Describe the working of the Bridge for measurement of medium inductance. Derive
the equations for balance.

e} What is the relation between power factor (PF) and dissipation factor (Y of the

serics RO circuit used in Schering Bridge for measurement of insulating properties

and derive the axpression for unknowns of the bridge
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& basic slide wire potentiometer has a working batlery voltage of 3.0
negligible internal resistance. The resislance slide wire is 400 03 and iU's |
cm. A 200 om scale is placed along the slide wire. The shde wire has
divisions and is possible 1o read up to 13 of a division, The instrumenl
standardized witn 1.018 V standard cell with sliding contact at the 1018 cm mark an
scale. Calculate

iy Warking current

il The resistance of series rheostal

i} The measuremant range, and

i) The resolution of the instrurment,

Define the terms “current sensitivity”, “voltage sensitivity”, “Megachm sensitivity as
applied 1o d'Arsonaval galvanometers. Explain how currenl sensitivity 1
galvanometer can be ncreased

Discuss the utility of an do valimeter using a FET input

How is true RMS responding valtmeter is advantageous? Explain it's working.

Haw is the electron beam focused to a fine spol on the face of Cathode Ray Tube
discuss with delailed diagrams

Derive the expression for deflection sensitivity of CRO,

\What is the oscilloscope probe compensation? How is this adjustad? Whai effects
are noted when the compensation is nol correctly adjusted,

REIL

L1}
1 mm scale

Part-lil
Long Answer Type Questions (Answer Any Two out of Four)
Describe the construction and working of a PMME instrument. Derive
for deflection if the instrumant is spring controlied. Describe the mathod ¢
used in these instrumeants

: Tne @gLation L)

of claamng

a) Explain the constructional cifference batwean Whealslone and Kelin doubis {13
bridge.

n) Derive the eguation of balance for the Kelvin Double bridge

- The rato arms of Kelvin bridge are 2000 each. The Galvanomeler has an
internal resistance of 500 0 & a current sensitivity of 200mm/pA. The unknown
resisiance Rx=0.1002 1 and standard resistance is set al 0.1 Q. A DC curren
10 A is passed through the standard & the unknown from a 2.2V battery in sarips
with a rheostat. The resistance of the yoke is neglected. Calculate i) i
deflection of the galvanometer.ii) the resistance unbalance reguired to producs o
galvanometer deflection of 1 mm?

a) Describe the principle of operation and construction of different types of metallic (16G)
wire strain gauge.
} Derive the expression of gauge factor for a metallic wire strain gauge.
¢) A resistance, wire strain gauge with a gauge factor of 2 is bonded to a stegl
structural member subjected o a stress of 100 MMM, The modules of elasticily
af steel is 200GN/mE. Calculate the percentage change in the value of the gauge
resistance due to the applied slress.

a) Describe the construction and working of a ballistic galvanometer, [16)
b} Explain the difference in constructional detail of different types of a ballistc
galvanometer and d' Arsonaval galvanomeier,
¢} Prove that in a ballistic galvanometer, the charge is proportional to first swing of
the moving coil,
d} Describa the different methods used for calibration of a ballistic galvanomaetar,
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Answer Question No.1 and 2 which are compulsory and any four from the rest.
The figures in the right hand margin indicate marks.

Q1 Answer the following questions: multiple type or dash fill up type (2 x 10)
a) A voltmeter connected across a resistor gives a value of 65 WV but the
expected value of resislor was 68 V. The absolute error and the relalive

accuracy of the measurement are ..., Loand Respectively.
b} The moving system in the indicating instruments is subjected to ......... :
WOTCLE,: oo v torqueand ........... Aorgue,
c) It is desired to convert a 0-1000A meter movement, with an internal
. resistance of 100 ohms, into a 0-100mA meter. The required value of

shunt resistance is ...........

d) In the case of an instrument reading of 8.3V with a 0 to 150V voltmeter
having a guaranteed accuracy of 1% full-scale reading . The percentage
limiting erroris...........

e} Ballastic tests are used in magnetic measurements for thedetermination
of:

a) Flux density of the specimen

b} B-H curve of the specimen

c) Hysteresis loop of the specimen
d) All the above

f)  Anderson Bridge is used to measurs:
a)L
b)) G
ci W
dj |

g) The relative error is the
a)Difference of the measured value and the true value

. by Ratio of absolute errorto the measured value of the quantity under

measurement
¢} Ratio of the absolute error to the true value of the quantity under
measuremeant
djRatio of the probable error to the true value of the quantity under
measurment

h) The ballistic galvanometer is usually lightly damped so that:

a) It may oscillate

b} It may remain stable

c) Amplitude of the first swing is large
d) Amplitude of the first swing is small

i} Hysterisis of an instrument means
a) The change in same reading when input is first increased and then
decreased.

B)The reliability of the instrument.
cjThe repeatability of the instrument
d) The inaccuracy due to change in temperature.
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The nominal ratio for a current transformer is given by

a) (rated primary winding current)/{rated secondary winding current)

b) (number of turns in the primary winding)/{number of turns in the
secondary winding )

c) (number of turns in the secondary winding)/(number of turns in the
primary winding }

d) (raled secondary winding current)/(rated primary winding current)

Answer the following questions: Short answer type

Give two examples of (i) Absolute Instruments (i) Secondary Instruments.
Draw the symbols of (i) Test voltage for 2 Kv (ii)Class index for 1.5
(ilInstrument for vertical mounting (iv) Moving Iron instrument

A Lissajous pattemn on an oscilloscope is stationary and has 5 vertical
rnaximum values and 4 horizontal maximum values. The frequency of the
harizontal input is 1200 Hz, What is the frequency of vertical input?

The deflection sensitivity of cathode ray tube is 0.08mm/V and unknown
voltage applied to the deflection plate shifts the spot by 4mm towards the
left in the horizontal direction. Determine the unknown applied voltage.
What is knee voltage ? Draw the V| characterstics of Current Transformer.
What is the difference between accuracy and precision. Explain with
examples.

What is the difference between PMMC and MI instrument . Which one is
more accurate for industrial applications and why.

What is insulation resistance? What is the Importance of IR in various
electrical equipments.

What is Q-meter,

Distinguish between Reliability and Repeatability.

Describe the construction and working of PMMC instrument. Derive the
equation for deflection if the instrument is spring controlled.

A wattmeter has a current coil of 0.1 ohm resistance and a pressure coil of
G500 ohm resistance. Calculate the percentage error due to resistance

(i1 when pressure coil is connected on the supply side.

{iiy when the current coil is connected on the supply side

(i) Describe the principle of operation of Energy Meter.

(i) The meter constant of a 230 V , 20 A watthour meter is 2000
revolutions! KMWH. The meter is tested at half load at rated voltage with 0.9
lagging power factor. The meter is found to make 90 revolutions in 135
seconds. Determine the meter error at half load.

Explain Creep in Energy Meter.

Construction, Theory and Principle of operation of DC Potentiometers
(Crompton).

A D'arsonaval Galvanometer has the following data.

Flux density Wh/, Number of turns = 300, length of coil=15 mm, width of
coil= 30mm. spring constant= Nmirad. Calculate

(i) The deflection of Galvanometer for a current of 1 micro ampere.

(i} Current sensitivity in mmimicroampere if the scale is kept 1 metre away
from the mirror.

Describe the working of Maxwell's inductance-capacitance bridge for
measurement of inductance. Derive the equation and draw the phasor
diagram under balance condition.

Write down the advantage and disadvantage of Anderson bridge.

What is megger? Why it is used? Explain the working principle of Megger
with relevant diagram.
Explain how voltage and current is measured using CRO.

(2 x10)
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a)

A current transformer has a bar primary and 400 secondary winding turns.
The secondary winding is a ammeter of resistance 1 chm and reactance
0.6 ohm, the secondary winding has a resistance of 0.4 ohm and
reactance of 0.2 ohm, The core requires the equivalent of an mmf of 100
ampere for magnetization and 50 ampere for core losses.

(Find the primary current and ratio error when the ammeter in the
secondary winding circuit indicates 5 ampere.

{iHow many turns could be reduced in the secondary winding in order
that the ratio error be zero for this condition

Reduction of errors in potential transformers,

What do you mean by Freguency Meter? What do you mean by Digital
Multimeter
Derive the measurement of relative permitiivity with Schering bridge.

(10)

(10)

()
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Answer Question No.1 {Part-1) which is compuisory, any eight from Part-ll and any two from
Part-il.
The figures in the right hand margin indicate marks.

Part- |
. o Only Short Answer Type Questions (Answer Al10) {2 x10)
a} How the IEEE standard is different from other standards?
¥ Draw a graph to distinguish between low accuracy & high precision
) Mame two null delectors for ac bridges.
diy Name  the bridge circuit that measures unknown inductance in terms of a known
capacitance. Draw the circuit,
e} How is Wagnor ground connection useful?
f}  Write down imporiant applications of D.C POT (at least 4},
g) Compare ballistic galvanometer and vibration galvanomster.
h}  Distinguish between CT and PT,
i}  Whyis the FET input D.C voltreter is required?
it How are digital voltmaters broadly classified?

Part- 1
L, Cnly Focused-Short Answer Type Questions- {(Answer Any Eight out of Twelve) {6 x B}
al  Explan af the static characteristics of measurement.

By Classify different standards based on thair uss,

&} BDevelop the equation of balance for the bridge used for measuremeant of inductence for
Righ G-coil.

. dj If &y = 450 0 7o = (30046000 0. Z; = (20041000 O, then find out the value of Z. se that,
the bridge is balancad.

g} Deduce the equation of balance for the Anderson bridge with a neat diagram. Expiain its
usefulness for measurement of selifl-inductance. Draw the phasor diagram when the bridge
iz at balance,

I Derive the expression for deflection torous of PRMMC instrumeants,

gy A Cromplon's potentiometer consists of a resislance dial having 15 steps of 10 chm each
and a series connected slide wire of 10 O which is divided into 100 divisions. If the working
currerit of polentiometar is 10 mA and each division of slide wire can be read accurately
unto 15 ik of its span, calculate the resolution of the potentiometar in volts.

k) A dynamometer wattmeter reading correctly on D.C is used o measure power in circuit of
resistance of 2 O and inductance of ¢.25 H. The  supply is 200 V at 50 Hz and the
prassure coit circuit of watimeler has a resistance of 1000 O and induclance of 5.6 mH.
Calculate the actual reading of the walimeter. Neglact the impedance of the current coil
circuil. Assumea the pressure coff s connected on load side of the instrument.

i} What is powar factor? Explain the construction and operation of crozsed coil power factor

miester,
i Explain the working of frue rms responding volimeter with suiizbla block diagram.
k) Explain in detail the operation of digital storage oscilloscope with suitable block diagram.
il What are the funclions of time base in frequency counter?



Q3

Q4

(A

e

3

4]
)

Part-li
Only Long Answer Type (luestions {Answer Any Two out of Four)
Explain the constructional difference between Wheatstone and Kelvin double bridge.
Derive the equation of balance for the Kelvin Double bridge
The ratio arms of Kelvin bridge are 2000 each. The Galvanometer has an internal
resistance of 800 Q & a current sensitivity of 200mmipA. The unknown resistance
Rx=0.1002 Q and standard resistance is set al 0.1 Q. A DC cumrent af 14 A s passed
through the standard & the unknown from a 2.7 V battery in series with a rheostat, The
resistance of the voke is neglected. Calculate 1) the deflaction of the gatvanometer i) the
resistance unbalance required to produce a galvanometer deflection of 1 mm?

Describe the principle of working of a moving #on instru ment. How are they classified?
Show that this type of instrument can be used for both B.C and A.C measurgments.
fitusirate the errors involved in both types of measurement.

How the principle of operation of AC. potenticmeters diffars from D.C. potentiomaters and
what are the factors that must be considered for operation of A.C. poterntiometers?

Explain about standardization and ciassification of A.C. potentiometers.

Compare the operation of Drysdale-Tinsley & Gall-Tinsley Potentiometar.

What is the use of Q-meter? Describe basic Q-meter circuit.
What are the methods used for connecting unknown components 1o the test ierminal of G-
meier? Explain all the methods in details.

(16}
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