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P A R T - A ( 1 0 x 2 = 2 0 ) 

1. In a s ing le-phase a.c. circuit, the power consumed by the load is measured to be 
( 600 + 3 0 ) W . T h e load vol tage is ( 1 0 0 + 10 ) V. The load current is ( 1 0 ± 2 ) 
A. Evaluate the load power factor? 

2. Show that a 2 = (Mean of squares) - (Square of mean) . 
3. A (0-1 )mA P M M C ammete r with coil resistance of 100 CI, is to be ex tended as 

(0-5)A ammeter . Evaluate the shunt resistance required. 
4 . Dist inguish be tween an a.c. and a d.c. tachometer. 
5. How is creeping avoided in an induct ion type energy meter? 
6. Just draw a d iagram which explains the construct ion of a repulsion type Moving 

Iron Ammete r? Mark the important parts, so that the d iagram is self-explanatory. 
7. "Though that Ml instrument can read both d.c. and a . c , it cannot be employed as 

a transfer instrument" - W h y is it so? 
8. A quartz piezo-electr ic crystal has a th ickness of 2 m m and a vol tage sensit ivity 

of 0.054 V - m / N . Evaluate the pressure to which it should be subjected, in order to 
obtain an output vo l tage of 100 V? 

9. A thermistor, wi th character ist ics R T = a R 0 exp(b/T), exhibi ts a resistance of 
4000O at 0 ° C and 10OOD at 5 0 ° C. Find the R T at 2 5 ° C? 

10. Draw a block d iagram showing the funct ional e lements of an instrumentat ion 
system and i l lustrate the signif icance of each e lement by consider ing 'Bourdon 
tube ' as example? 

P A R T - B ( 5 x 1 6 = 8 0 ) 

1 1 . i) A long wi th a neat sketch of construct ional d iagram and derivat ion for def lect ion 
torque deve loped, explain either P M M C type or e lec t rodynamometer type d.c. 
ammeter . 
i i)Explain how l iquid level can be measured employing resistive or capacit ive 
t ransducer ar rangement . ( 1 0 + 6 ) 



12. a) i) Dist inguish be tween 'pr imary s tandard for e m f and 'secondary standard for 
e m f ? 

(ii) A c lass of 72 students consists of 24 girl students and remain ing boys. The 
average height of the overal l class is 153 c m and the s tandard deviat ion is 3.0 
c m . T h e average he ight of the girls, is 143 c m and the cor responding standard 
deviat ion is 2.0 cm. Evaluate the average height of the boys and the standard 
deviat ion cor responding to the heights of the boys. 
iii) Using Vo l tmeter -Ammeter method, the resistance of a resistor is measured. 
The current th rough the resistor is var ied and the fol lowing se ts of readings are 
recorded: ( 3.09V, 1.49A ) , ( 2.91V.1.52A ) , ( 2.07V.O/98A ) , ( 1.95.1.04A ) , 
( 0 .93V.0.62A ) and ( 0.89V.0.65A ) . S o m e of the readings were taken with 
vo l tmeter connected c loser to the load, and remaining read ings were taken with 
ammeter being connec ted closer to the load. F ind the bes t est imate for the 
resistance? (6+5 +5) 

O R 
b) i) The total iron losses experimental ly de termined at var ious f requencies, wi th 

Frequency, f Hz 1100 1400 1700 2000 
Total Iron Losses, P 
mW 

46 62 94 122 

Evaluate the eddy-current losses occurr ing at a f requency of 1500 Hz, after fitting 
a suitable curve employ ing least square error. 

ii) How is 'L loyd-Fisher Magnet ic Square method ' employed for the iron loss 
measurement ? 
iii) How does a 'power factor meter' operate? (6+5+5) 

13. a) i)A 3-cp Y-connec ted balanced load is suppl ied by a 3-dp ba lanced vol tage 
source. Ammete r connected in one of the l ines reads 16 A. Wat tmeter reads 1.6 
kW, when the current coil is connected in the R phase and the voltage coil 
connected across R phase and Neutral of the load. W h e n the vol tage coil is 
connected across B and Y phases (without chang ing current coil connect ion) , it 
reads 2.6 kW. Evaluate the vol tage of the supply niains. 
ii) In the circuit shown, 
the a.c. ammeters : A-i 
reads 5 A, A 2 reads 2 A 
and A 3 reads 6 A. 
Evaluate the real power 
consumed by the load, 
shown as T. (10 + 6) 
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b) i) How is a current t ransformer different f rom a power t ransformer? A current 
t ransformer with 5 pr imary turns has a secondary burden consist ing of. a 
resistance of 0.16 Q, and an inductive reactance of 0.12 Q. W h e n the pr imary 
current is 200 A, the magnet iz ing current is 1.5 A and the iron-loss current is 
0.4A. Evaluate the number of secondary turns required to make the current ratio 
as 100 :1 . Derive any expressions used. 
ii) Discuss briefly the construct ional features o f an induct ion type e n e r g y meter? 

( 8 + 8 ) 



14. a) i) Der ive the null ba lance condi t ions for a Maxwel l 's inductance capaci tance 
br idge. W h e n is a Hay 's br idge preferable to this br idge? ® 

ii) Conver t the g iven Anderson 's br idge into 
equivalent Maxwel l ' s br idge. Assuming that the 
parameters g i ven correspond to null ba lance 
condi t ions, and us ing the condit ions for Maxwel l 's 
br idge that you have derived in the first part, 
evaluate and U . (8 + 8 ) 
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b) i) Explain how Scher ing 's br idge can b e used for the measurement of the 
capac i tance of a g iven capaci tor? 
ii) In a We in 's br idge, two capaci tors o f equal values o f C 1 = C 2 = 0 . 4 7 u F are 
employed . Under ba lance condi t ions, the mechanical ly coup led variable pot is 
R 1 = R 2 = 1 2 3 4 Q. T h e other branch resistances are 2kQ and 1kQ . Evaluate the 
f requency of the a.c. source used. Derive the formula used. (8 + 8) 

15. a) i) A var iable potent ial divider has a total resistance of 2 kQ and is fed f rom 10 
V dc supply. T h e output is connected to a load resistance o f 5 kQ. One more 
resistance of 10 kQ is connected between the var iable resistance knob and the 
input point, wi th a v iew of minimizing the loading error. Determine the loading 
errors for the w iper posit ions corresponding to K = xi/xt = 0.25 and 0.75? 
ii) A single strain gauge having resistance of 120 Q is mounted on a steel 
cant i lever beam at a distance of 0.15 m f rom the f ree-end. A n unknown force F 
appl ied at the f ree-end produces a def lect ion of 12.7 m m of the f ree-end. The 
change in the gauge resistance is found to be 0.152 Q. The beam is 0.25 m long 
with a width of 20 m m and a depth of 3 mm. The Young 's modulus for steel is 
200 G N / m 2 . Calculate the gauge factor. 
iii) How wou ld you employ the concept of LVDT, which is a d isplacement 
t ransducer, for the measurement of accelerat ion of a moving vehic le? <€+6+4 ) 

OR 

b) i) Explain how the differential pressure can be measured wi th the help of pairs 
of unbonded strain gauges at tached to the d iaphragm. Show how will you 
connect the strain gauge coils to fo rm a Wheats tone bridge, and also derive an 
expression for the vol tage sensitivity obta ined. 
ii) Explain how l iquid f low rate can be measured employ ing a rotameter or 
e lect romagnet ic f low meter or a turbine f low meter. ( 1 0 + 6 ) 


