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ELECTRICAL MEASUREMENTS

New Regulation (w.e.f. 2017-18) & New Syllabus (w.e.f. 2018-19)

Full Marks — 70. Time — Three hours

The figures in the margin indicate full xnarks for the questions.
Answer Question No. 1 and any fouf from the rest. -

1. Select the correct answer : A | i Al (10x 1=10)

(1) If an electrodynamometer type wattmeter is used‘for_ power measurement
with very large value of load current, then

(a) The PC (Potential coil) should be connected to the supply side
\Mhe CC (Current c011) should be connected to the supply side

)/The PC should be connected to ‘the load 51de

(d) The CC should be connected to the load s1de

(i) A single phase energy meter is operating on 239V, 50Hz‘§upp1y with a load
current of 15A for 2 hours at unity power factor(upf). The meter makes 1035

revolutieris in that period. The meter constant in rev per kwh is
® 500 239 MW
(c) 635 (d) None of the above

= 7470

(iii) The focusing anode in a CRO is located L i
\Wween pre- -accelerating and accelerating anode ' Al q@g _

(b) Before pre-accelerating anode T
‘9\
(c) After accelerating anode

(d) ~ No specific position " [Turn over



TR

(iv) A 0-160V voltmeter has an accuracy of 1% Full Sc

voltage is 80V. The limiting error is 3 ">L
0 T o2 .
@ 1% h)~"2% W@ .

() 2.5% (d)y 3%
(v)  Match the List 1 (items) with List IT )
List I List 11

A Resolution 1 Closeness with which the instrument
reading approaches the true value

B Sensitivity 2 Reproducibility of measurement

C Accuracy 3 Smallest change in measurand to
| Which the instrument can respond

D Precision 4 Ratioof response of the 1nstrument

' to the 1nput Varlable
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(vi) The size of Potential Transformer (PT) .

ale reading. The mdlcated

- V6

-~

s

(a) Is much greater than that of PoWer Transformer of same VA rating

(b) Is pmuch smaller than that of Power Transformer of same VA rating
\ Is the same for same VA ratlng " L gt

(d) * Cannot be determined frdm VA rating
'(vii) The cbmfnonly used detectc‘)rs,for AC bridges are |
.(a) Headphones |
(b)  Vibration galvanometers
(¢ Tunable amplifier detectors

1 of the above ‘
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(viii) The Maxwell inductance capacitance bridg

2. (a)

(b)

©

(d)

(%)

e is used to measure inductance

of

3 m coils (b) High Q coils

(¢) Both (a) and (b) (1)  None of the abhove

- (1x) Slide wire in a potentiometer is made of

Wl-silver alloy (b) Silver alloy

(¢) Chromium alloy (d) Lead alloy
Which among the following options is true?

Creeping in a single-phase induction type energy meter may be dﬁe to

2. Vibration

3.  Over Vditage T y e
Wonly ' Vs | e () 2and 3 onlyv _

() 1.4nd 3 only ‘ o (d) .1,2and’3 :

Find Transfer Function of a first order system. Also show Input Vs Outpﬁt

_ characterlstlcs when input is a Step function _ (2+2)

A thermometer, initially at 50° C 1s suddenly d1pped in a liquid bath at
400°C. the thermometer reaches 300°C after 3 sec. After what time the

thermometer is expected to reach within 5% of its final value? 3)

What will be the (1) gauge preséure and (ii) absolute pressure at a depth of
3)

20m under water? Give answers in kg/cm? and mm of Heg.

Discus one electrical transducer used to measure any one of the following

physical parameters: )
(i) Temperature: |
(11) Pressure.
Write principle of operation, rarige,‘ use, advantages and disadvantages.
3 [Turn over
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3.

(a) Give the range of Low, Mediu

(b)

esistances. Discussv'

. . h 1.
m and Hig )
. ioh resistances.
, d (i) Hig
difficulties faced in measurement of (i) Low an

Define: Volume and Surface resistivity. '
gnals into a1 active grap
L2 . ¥

e ' o wts electrical 81 ‘
CRO is a device that converts e .

: "m -’]Xis ]S
representation on a fluorescent screen. The - iy

' ' , called the
where the Iem is equal to the present time geale ce | ;
ay oscilloscope. T

sound wave is displayed on the screen of a cathode-r f th ir
) the so
time base of CRO is set at 2.5ms/cm. What is the frequency 0 -S,(j,}ln’

wave?




(@) Name the different types of Digital Voltmeter (DVM). A dual slope
111tegrati1;g type A/D converter has an integrating capacitor of 0.14F and a
resistance of 100kQ. If the reference voltage is 2V and the output of the

1nteg1at01 18 not to exceced 10V what is the maximum time the reference

voltage can be integrated? (2+3)

(b)

A two-wattmeter method employed in the measurement of power flowing in
a S-phase, 3-wire balanced load system, wattmeter Wl, reads 3500W and

Wo. reads (-700) W. The circuit is operating at 440V, 50Hz. If the entire

power measured. wasv'to be appeared on Wi, find the value of capacitance

which must be introduced n Each phase; 5)
©)

-Explain the working of a Single-phase induction Ztype energy meter, drawing

. a nest diagram.

®)

: \ ’ . i l < . . - ; - - - 8 -
6. (a) “Never open the secondary circuit of a CT while its primary winding 1is

energize_d”.'Discuss. o et 2 o (@

(b) Define Ratio and Phase angle error of a Potential transformer (PT) How
does change in secondary burden of PT afféct the ratio and phase angle

error? (il s 1 ‘ o (2+2+2)

(¢) Discuss calibration of voltmeter, ammeter and wattmeter w1th a DC

potentiometer. » (2+2+3)

\

7 (a) Discuss how you measure insulation resistance with appropriate schematic.-
' @
(b) Why is Kelvms double bridge used to measure low res1stance‘? With
appropriate circuit dlagram give the workmg pr1nc1p1e of Kelvms double
) i : .®

bridge. g e

[Turn over
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. : ing instruments:
8. (a) Explain working of any one of the following ins

(1) ~ Synchroscope

(11) Power factor meter.,

. " . l 'e methOd.
(b). @) Explain testing of a CT using mutual inductanc g _ 1
LY cimen ol diele
(i) How do you measure relative permittivity of a spe :

material using Schering bridge?




