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Note: This question paper contains fwo parts A and B.
Part A 15 compulsory which carmes 25 marks. Answer all questons i Part A Part B
consists of 3 Umits. Answer any one full question from each umit. Each question carries:
lﬂmaj‘l-:s.andmat ]:mea b, {:as.subquestmns i P i

PART - A
(15 Marks)
l.a)  State two sources of ermmor in moving iron mstrument. [2]
b)  What are the vanous effects with which deﬂectng tarque 18 pm-:luned? _ [3]
c)  What 1s true zero m potentiometer? | | P 2] ¢
d) What are the sources of error in a current t'aﬂsfnrmer"-’ s 3. .
e}  Which emrors are possible to ocour m wattmeter? [2]
f) How creeping adjustment 15 provided m induction type single phase energy meter?
[3]
g)  What are the difficulties in measurement of lugh resistance? [2]
h)  What is hay's bnidge? Why it 1s prefen’ed over maxwell’s bndge? [3]
i) DlE-!lJlgt]lE]l between active and passive electrical transducers. P [21
1 Why 15 a CRO u:ummered one of the most Jmpartam tools in the ﬁeld of mndem _
electronics? ' [3]
PART-B
(50 Marks)

la) A moving-coil mstrument gwes. the full-scale deflection of 10 mA when the potential
difference across its'terminals is 100 mV. Calculate (i) the shunt resistance for a full-
scale-deflection comresponding to-100-A, and (11)-the senes resistance-for full scale -
reading with 1000 V. Calculate the power dissipation in each case.
b) With usual notabon derive an expression for the deflecting torque m a PMMC

mstrument. [5+5]

OR
3.a) Explam how a putenllal divider arrangement 15 used for multphers used mulfl range.
voltmeters. :

b) How femperature. Eﬂ'ﬂ{:t 15 corrected in the shunts? Ihscuss with a nfat mrcu.lt dlagram. .
[5+5]



4 a)
b)

5.a)

f.a)

Describe the methods employed for reducing ratio error and phase angle error m PTs?

Why the secondary winding of a CT should never be open circuited with ifs primary

still energized? Explain briefly. P P P [3+5]
OR

Explain with the help of suitable diagrams, how ac potenfiometers can be used for

(1) cahibration of voltmeter (1) calibration of ammeter.

A Crompton’s potentometer consists of a resistance dial having 15 steps of 10 ohm

each and a senes connected shide wire of 10 ohm divided nte 100 divisions. If the

working current of the potentometer 15 10 mA and each division of shde wire can be

read accurately uptn 1."5:131 of its span, calmllate the resnluhnn of the potentiometer in

whs ' P [5+5]‘

H.u ElEﬂﬂ'ﬂd}"ﬂiIﬂﬂﬂlE’[EI—'l}’pﬂ wattmeter has a current {:ml with a resistance of 0.1 Q

and a pressure coil with resistance of 6.3 k). Calculate the percentage errors while the

meter 15 connected as (1) current coil to the load side, and (n) pressure coil to the load

side. The load 1s specified as (T) 12 A at 230 V with umity power factor, and (II) 12 A at

25V with 04 laggmgpuwerfactnr o

How the phantom loading test 15 camed out with mtaﬂng substand‘.ard meter usmg

phase shufting device? Explam . . . . [3+5]
{IIR

Descnibe the method of measurement of reactive power in three phase circwts usmg

single dynamometer type wattmeter.

Explam the errors caused due to pressure coll mductance and pressure coll capacitance

in electrodynamometer wattmeter, o o [5+5]_

Explam the pnnmple nf working crf a KEI‘L‘H] 3 dmble bndge for meaﬂuﬂnent nf
unknown low resistances. Explain how the effects of contact resistance and resistance
of leads are eliminated. [10]
OR

Explam why the maxwell’s inductance capacitance bndge 15 useful for the
measurement of mductance of coils having quahty factors between 1 and 10

Define guality factor of a coll. W]l‘_'r‘ 15 Haj.r 3 bndge smtable for the measurement of
mductanca of hlgh 'I:i cmis? Pl [5+5]‘

What 15 an LVDT? Explam its wnrkmg pnnmple with necessary dlagams and
charactenistics. What are its advantages and uses?

Descnibe with smtable diagrams the workmg prneiple of strain gauges. [3+3]
OR

Wnte short notes on the followmg.

a) Verical amphifier;

b} Free nmning sweep .

c) Oscilloscope limitations

d) Electromagnetic focusing. [10]
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Note: This question paper contains two parts Aand B.

1.3)
b)

3.4)
b)

Part A is compulsory which carmmies 25 marks Ancswer all questions in Part A Part B
consists of 5 Undts. Answer any one fill question from each unit. Each question carmes
10 marks and may have a. b as sub questions.

PART-A
(25 Marlks)

Why i= it prefarable to have slightly under damped instrurment? [2]
A permanent magmet moving codl imstument has 3 coll of dimension 18om =< 15oum
the flux density in the air gap is 1.6 « 107" Wh/m" and the spring constant is 0.1 = 107
NmTad Deternune the munber of toms required to produce an sneular deflection of
' when a current of 3 mA is through the coil 3]
Hizhlizht the spacial feamres of the Dieszelhorst potentoometer. [2]
A simple shids-wire 15 used for measurement of omrent I a cirouit. The voltzze drop
across a standard resistance of (.12 is balanced at 80 an. Find the mammide of the

cunrent if the standard cell emf of 1.25V is balanced at 40 cm. [3]
What is a Trovecior meter? [2]
Briefly discuss the operating principle of Clock meters. [3]
Discuss the condition during which the Bridzge sensitivity is maximum for a detector.

2]
What is Wagner earthing device? Why is it used in measurable by ac bridzes?  [3]
Define the Ganze Factor of a Strain Gauge. [2]

A Piezpelecmic crystal has a dimension of >mm = 5mm « 1.25mm and has a voltags
sensitivity of 005 V-m™. I is wsed for the measuwrement of force. Caloulate the

magnitnde of force if the voltage developed 1s 307, [3]
PART-B
{50 Marks)
Explain the construction details of Repulsion — atiracton type moving iron insmmment.
Derive the Torque aquaton for moving iron msmoment. [10]
OF.

What do you think are the pemmissible Emors in Anmeters and Voltmesters?

An elecirostatic voltmeter consisis of two atiracted plates (movable and fixed provided
with suard rings). When 3 potenfial difference of 10 KV is applied betwesn the plates,
there is a pull of $«10”° W on the movsble plate Find the change in capacitance
produced due to the change in the position of the movable plate by loun. Diameter of
the movable plate 15 100mm. [4+6]



10.2)

b)

11.

With the help of a neat circuit diagram explain Crompton’s potentiometer and it’s

working. How a true zero is obtained in a Crompton’s pot? [10]
OR
Describe the working principle of Larsen Potentiometer with the help of neat circuit.
[10]
What are the various types of errors in induction type energy meter? Explain the
methods incorporated for their compensation. [10]
OR

A dvnamometer- type watt meter has a field system which may be considered long
compared with its moving coils. The flux density is 0.012T. The mean diameter of the
moving ceil 15 Scm and the moving coil turns are 600. The current through the coil is
0.06A and the power factor of the circuit of which the power is measured. is 0.866.
Estimate the torgque when the axis of the field and moving coil is 60°. [10]

In Hav's bridge the four arms are arranged as under:

AR is a resistance of 600 in series with an inductor of 0.18 H. BC and DA are non-
inductive resistances of 1200 @ each and CD consists of a resistance B in series with a
capacitor C. A potential difference of 3V at a frequency of 50Hz is applied between A
and C. Determine the values of R and C. Derive the condition for bridge balance. [10]

OR

Show how the Wien's bridge can be used for the measurement of frequency in andio
range. Derive the equation for frequency £ [10]

With the help of characteristics discuss the principle of operation of LVDT and its

advantages.

Emumerate the differences between a PN diode and a Photo diode and briefly explain

the working of Photo diode. [6+4]
OR

Ilustrate various methods for the measurement of acceleration and explain anv one of

them in detail. [10]
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Note: This question paper contains two parts Aand B.
Part A is compulsory which carmies 25 marks. Answer all questions in Part A Part B
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10 marks and may have 2 b a5 sub questions.

PART-A
(25 Marks)

1a) Why is it preferable to have slightly under damped instroment” [2]
b} A permanent magnet moving ool mstrument has 3 codl of dimension 18nm = 15mm
the flux density in the air gap is 1.6 » 10" Wb/'m" and the spring constant is 0.1 = 107™
NmTad Determine the munber of fums required to produce an anealar deflection of
' when a current of 3 mA is through the cotl 3]
¢) Highlight the special features of the Diesselhorst potentometer. [2]
d) A smple shde-wire 15 used for measurement of cmrent i a ciromt. The voltaze drop
across a standard resistance of 0122 is balanced at 80 on. Find the magnitude of the

current if the standard cell emf of 1.25V is balanced at 40 cm. [3]

g)  What is a Trvector meter? [2]
f) Broefly discuss the operating principle of Clock meters. [3]
gy Dhiscuss the condition during which the Bridze sensitivity 1s maximum for a detector.
[2]

h)  What is Wagner santhing device? Why is it used in measurable by ac bridzes?  [3]
i) Define the Gange Factor of a Strain Gauge. [2]

i} A Piezoelectric crystal has a dimension of Smm = 5o « 1.25mm and has a voltage
sensitivity of 003 V-mN. It is wsed for the measurement of force. Caloulate the

mamimde of force if the voltage developed 1s 80V [3]
PART-B
{50 Marks)
2 Explain the construction details of Repulsion — atiracton type moving iron insmmment.
Dermve the Torque aquaton for moving inon imsament. [10]
OR

3a) What do you think are the permussible Emors i Anmieters and Volimeters?

b) An electrostatic voltmeter consists of two atracted plates (movable and fived provided
with pusrd rngs). When a potential difference of 10 KV 15 applied between the plates.
there is @ pull of 510" ¥ on the movsble plate. Find the chanse in capacitance
produced due to the change in the position of the movable plate by lomm. Diameter of
the movable plate 15 100nm [4+86]



10.a)

b)

11.

With the help of a neat circuit diagram explain Crompton’s potentiometer and if's

working. How a true zero is obtained in a Crompton’s pot? [10]
OR
Describe the worldang principle of Larsen Potentiometer with the help of neat circuit.
[10]
What are the vanious tvpes of errors in induction fype energy meter? Explain the
methods incorporated for their compensation. [10]
OR

A dynamometer- type watt meter has a field system which mav be considered long
compared with its moving coils. The flux density is 0.012T. The mean diameter of the
moving coil 15 Scm and the moving coil turns are 600. The cumrent through the coil is
0.06A and the power factor of the circuit of which the power is measured, is 0.866.
Estimate the torque when the axis of the field and moving coil is 60°. [10]

In Hay's bridge the four arms are arranged as under:

AB is a resistance of 600 in series with an inductor of 0.18 H. BC and DA are non-
inductive resistances of 1200 € each and CD consists of a resistance R in series with a
capacitor C. A potential difference of 3V at a frequency of 50Hz is applied between A
and C. Determine the values of R and C. Denve the condition for bridge balance. [10]

OR

Show how the Wien's bridge can be used for the measurement of frequency in audio
range. Derive the equation for frequency £ [10]

With the help of characteristics discuss the principle of operation of LVDT and its

advantages.

Emumerate the differences between a PN diode and a Photo diode and briefly explain

the working of Photo diode. [6+4]
OR

Iustrate various methods for the measurement of acceleration and explain any one of

them in detail [10]



