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B.Tech
(SEM III) ODD SEMESTER THEORY EXAMINATION 2009-10

ELECTRICAL MEASUREMENTS & M.EASURING INSTRUMENTS

(i) A/tempt all the questions.

(ii) All questions carry eqiial marks.

(i) Accuracy

(i i) Precision

(iii) Reproducibility

(iv) Resolution

(v) Range.

(b) A voltmeter having a sensitivity of

200 Q / V reads 200 V on its 75 V scale

when connected across an unknown

resistor in series with milliammeter, reads

to 10 mA
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(i) Apparent resistance of the unknown

resistor

(ii) Actual resistance of the unknown
resistor

(iii) Error due to the loading effect of
voltmeter.

(i) Primary and secondary standards

(ii) Absolute and secondary instruments

(iii) Direct and indirect measurements.

(d) two resistors R! and R2 are connected

in series and then in parallel. The values

of resistances are :

HI ::;:100.0 ± 0.1 Q and

CalCLlI~lte the uncertainty in the combined

r siSIHl1'. lor both senes and parallel

l1l.
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(e) Describe the construction and working of single

phas induction type energy meter.

(f) An I 'ct rostatic voltmeter reading upto 2000 V

is '()l1lroll d by a spring with a torsion constant

v(liin I • is I') pI". What is the capacitance when

Ill· P lilll 'I' il1di 'ales 2000 V ?

Answ', lilly fOllr pal ts ,(f .the following, ,.1<....... ~
;;,r

.(a) () 'liV/,.' Ill, <ill'llion for average power

)V/,.~II 'yel' ill si II >Ie phase load. Prove

Ihlll ij ',tltI h' 111asured by a

'I '\.'11 () IYllllllHlll1 1 'I' lype wattmeter.

(b) 'rlll'li,lImvi,1 III ',lSlIl' 'Ill nt' were made on.

Il 011111('101 01' III ' dynamometer type having

II I iiI (' \1' (,0 V al1d a resistance of 780 n.

AppliNI oll"
IJe/I('('/ io" (tll

ill.dll('/lII/('(' (

Ul' (V) ao 40 50 60
'J-!,.ee) 14 24 37 54
m'll) , 74.8 78.5 82.8 88.6

('"I'lillll' Ill' lellccting torque when the

<tpplil.' I volin I,' is 45 V.
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(c) Explain special features incorporated in an

elecrodynamometer type wattmeter so that

it can be used for low po~er factor

applications.

(d) Two wattmeters connected to measure the

input to a balanced 3-phase circuit indicate

2000 Wand 500 W respectively. Find the

power factor of circuit :

(a) When both the readings are positive

(b) When the latter reading is obtained

after reversing the connections to the .

current coil of first instrument.

(e) What is Phantom loading ? Explain with

an' example how is it more advantageous

than testing with direct loading.

(f) The meter consta!1t of a 230 V, 10 A

watthour meter is 1800 revolutions

per kWh. The meter is tested at half load

and rated voltage and unity power factor.

The meter is found to make 80 revolutions

in 138 sec. Determine the meter error at
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(a) Derive the relationship in current

transformer for calculating:

(i) Phas angle error

(ii Rali() rror.

(b) WI il . sllol t t 'hnical notes on any two of

th' 1~)II()win):

(i)

(i i)
(iii)

;\ , I' 'hom tel'

I 'lviii'S double bridge
VibrnIin / r d.l pe frequency meter.

\ . '~...-.. ~
(c) ;\ bulllll"d hrid) 'has the following

'on'lHllH Ills '01111'cl 'd between its five
nod" \ n, " J) fin I I, .

( I B 1000 n resistance

13 IWl,.l II It (I, 1000 n resistance
, ,

till ind let r(

13 -1\ (. 1\ I) (', Ig n resistance

B'I (.(111 8, I': 1\ 9 n resistance

11 'I t' 'll I; c" n 10 ~L1? capacitance

Ohillill tit· villues or resistance and inductance

or Ihe lInknown inductor. Derive the formula

used,
N'
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(a) Describe the construction. and working

of a .co-ordinate type a.c. potentiometer.

How is its standardized ? Explain how

an unknown voltage can be measured

with it.

(b) The iron-loss m the sample is 360 W at

60 Hz with the eddy. current component

6 times as large as the hysteresis-loss

component. At what frequency will the iron-

loss be doubled if the flux density is kept

the same?

(c) Explain the methods of separation of iron

losses into their two components : eddy

current and hysteresis losses if the maximum

value of flux density is maintained constant

and (i) frequency is varied keeping the form

factor constant (ii) form factor is varied

keeping the frequency constant.

(a) l'~xplain clearly the difference between

01 'ra~ing principles of integrating type and

SlI 'ccssivc approximation type of digital

voltanl'lers.
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(b) Describe the principle of working and

circuit diagram of digital oscilloscope.

I\lso discuss the advantages and

di. ad ani a 'e of analog and digital type

os illos op'S.

(c) 1\ CRT has an anode voltage of 2000 V

and IHIl till ·1_ I 11 cting plates 2 cm long

'HI I 111111 pall. The screen is 30 cm from

Ih' "IIII" l)rthc plates. Find the input

volin . I' qllircd to d flect the beam through

, 'Ill. 'I'h' input volta is applied to the
. ~ -)"t. ""

d '/11 '(illf pial's throughmplifiers having

an )V'I'HII lain of' 100.
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