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1.a)
Discuss why indicating instruments with gravity control have a non-uniform scale and with spring control have a uniform scale?  Explain.

b)
Compare air-friction damping, fluid –friction damping, eddy-current damping which have been used for producing damping torque in an indicating instrument.
2.a) 
Obtain the expression for power, in terms of correction factor, wattmeter reading, actual ratio of PT and CT, in case of power measurement along with instrument transformers.

   b) 
In a 11 KV, 100 A, 3 phase (balanced) supply, voltmeter of 0-110 V,         Ammeter 0-25A and wattmeter with pressure coil rating of 110V and current coil rating of 5A are to be used for measuring the voltages, currents and power. Draw wiring diagram using necessary instrument transformers. What type of errors are expected in such measurements? And how to minimize these errors?

3.
Write short notes on following

a) Resonance type frequency meter. 

b) Advantages and disadvantages of Moving Iron power factor meter.

4.a)
Explain the working of a trivector meter.

   b)
The meter constant of a 5A, 220V DC watt hour meter is 3275 revolutions KWh. Calculate the speed of the disc at full load.  In a test run at half load, the meter takes 59.5s to complete 30rev. Calculate the error of the meter.

5.a)
A d’Arsonval galvanometer has the following data : 


Flux density =8X10-3 wb/m2, number of turns=300, length of coil=15mm, width of coil=30mm, spring constant=2.5X10-9 Nm/rad, moment of                           inertia=10X10-9Kg-m2, damping constant=2X10-9Nm/rad-S-1, resistance of the coil=80Ω. Calculate (i) the deflection of galvanometer for a current of 1 micro Amp, (ii) the current sensitivity if the scale is kept 1m away from the mirror.

     b)
Explain about vibrational galvanometer. 
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6.
A modified Wheatstone bridge network is constituted as follows:

AB is resistance P in parallel with resistance p; BC is a resistance Q in parallel with a resistance q; CD and DA are resistances R and S respectively.  The nominal values of P, Q and S are each 10 (.  With resistance R in circuit, balance is obtained with p = 30,000( and q = 25,000.  With R replaced by a standard resistance of 10 (, balance is obtained when p = 15,000 ( and q = 40,000 (.  Calculate the value of R. 


7.
The four arms of a Maxwell’s capacitance bridge at balance are: arm ab, an unknown inductance L1, having an inherent resistance R1; arm bc, a non-inductive resistance of 1000(; arm cd, a capacitor of 0.5 (F in parallel with a resistance of 1000(; arm da, resistance of 1000(. 



Derive the equations of balance for the bridge and determine the value of R1 and L1.  Draw the phasor diagram of the bridge.


8. 
Explain with suitable diagram the working of Ballistic galvanometer in the magnetic measurement. Show that the instrument is proportional to the total charge.

***     ***     ***
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