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1. a)
Compare between spring and gravity control methods.

 b)
The deflecting torque of an ammeter varies as the square of the current passing   through it. If a current of 5 amps produces a deflection of 90 degrees, what will be  the deflection for a current of 10 amps when the instrument is 

(i) Spring controlled

(ii) Gravity controlled

2. a)
Explain with the aid of a phasor diagram the error caused by the inductance of the pressure coil of a dynamometer wattmeter. Indicate the dependence of the error on load power factor and supply frequency.

    b) 
A 500v, 20A dynamometer instrument is used as a wattmeter. Its current coil has 0.1( resistance and pressure coil has 25k( resistance and 0.1H inductance. The meter was calibrated on dc supply. What is the error in the instrument if it is used to measure the power in a circuit with supply voltage 500v, load current 24A at 0.2p.f. Assume that the pressure coil is connected across the load. 

3. a)
What are electrostatic instruments? What is the basic principle over which they             operate?

b)
Discuss the working of a repulsion type electrostatic instrument with a neat             sketch.

4. a)
Explain the constructional details of 3-( energy meter. 

    b)
A correctly adjusted single phase 240Volts, induction watt hour meter has ammeter constant of 6000 revolution per kwh.  Determine the speed of the disk, for a current of 10 Amps.  At a power factor of 0.8 lagging. If the lag adjustment is altered so that the phase angle between flux and applied voltage is 860.  Calculate the error introduced it 1) unit pf 2) 0.5pf lagging. 
5. a)
Explain the working of a vibration galvanometer.

b)
Following readings were obtained when a polar potentiometer was used to measure power in a circuit:


Voltage across a 0.2 ohm standard resistance in series with load=1.46L320 volts. 

Voltage across a 200:1 potential divider across the line=1.37 L560 volts. Estimate the power and power factor of the load.   

6. a) 
With a neat circuit diagram, explain the working of a CRO:
    b)
What is the function of a time base generator in CRO?
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7. 
The a.c. bridge shown in figure is used to measure an unknown inductance Lx, that has inherent resistance Rx.  The bridge parameters are R1 = 20,000 (,          R2 = 50,000 (, C2 = 0.003 (F, ( = 106 rad/s.  C1 is adjustable from 10pF to 150pF, and R4 is adjustable from 0 to 10,000 (. 

(a) Show that the equations for resistive and reactive balance are independent of each other.  Derive expressions for Rx and Lx in terms of (, R1, R2, R4, C1 and C2 

(b) Determine the largest values of Rx and Lx that are measurable with the given parameters 


8. a) 
Describe the method of  obtaining hysterisis loop of a ring specimen using flux meter.

    b) 
The mutual inductance between magnetising winding and a search coil wound on a specimen is 9mH. The search coil has 20 turns and the specimen has a cross sectional area of  5000sq.mm  reversal of current of 3amps in magnetising winding produces galvanometer through of 60divisions. Calculate the value of flux density in the specimen if the reversal of current in the magnetising winding produces a galvanometer deflection of 3 divisions.                                                                                            
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1. a)
What is a shunt referred to a PMMC instrument. How is it employed in extending the range of an ammeter?

    b) 
How temperature effect is corrected in the shunts? Discuss with a neat circuit           
diagram.

2. a)
Explain the construction and theory of operation of a single phase electrodynamometer type wattmeter.

    b) 
A certain circuit takes 10A at 200V and the power absorbed is 1000W. If the wattmeters current coil has a resistance of 0.15( and its pressure coil  a resistance of 5000 ( and an inductance of 0.3H, find (i) the error due to the resistance for each of the two possible methods of connection; (ii) the error due to the inductance if the frequency is 50Hz; (iii) total error in each case.

3. a)
 Explain different types of electrostatic instruments. Discuss their principle of         
 operation.

    b) 
Explain the working of quadrant type electrometer.

4. a)
What is energy meter testing? Explain phantom load testing. 

b)
 A 220, 5A, d.c.energymeter is tested at its marked ratings. The resistance of the pressure circuit is 8800 ohm and that of current coil is 0.1 ohm. Calculate the power consumed when testing the meter with phantom loading with current circuit excited by a 6 volts battery.                                                                              

5. a)
Explain with neat sketch Gall Tinsley co-ordinate ac potentiometer to measure unknown voltage.  Indicate clearly how it is standardized.
    b)
Explain how the ration and phase angle error of a CT can be measured using AC potentiometer.

6. a)
Describe any one method of measuring a very high value of resistance.

    b)
A lissajous pattern on the oscillascope is stationary and has 6 vertical maximum values and 5 horizontal maximum values.  The frequency of horizontal Input is 1500Hz. Determine the frequency of vertical Input.
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7. a)
In a Maxwell’s inductance comparison bridge arm ab consists of a coil with inductance L1 and resistance r1 in series with a non inductive resistance R. Arm bc and ad are each of non inductive resistances of 100( each. Arm ad consists of standard variable inductor L of resistance 32.7(. Balance is obtained when L2=47.8mH and R=1.36(. Find resistance and inductance of the coil in arm ab. 

   b)
Explain why Maxwells inductance capacitance bridge is useful for measurement   of inductance of coils having storage factors between 1 and 10. What is the bridge used for high factor coils.


8.
Describe the method of reversal used for the determination of B-H loop of a sample material. State the advantages of this method over step by step method. How do you calculate hysterisis loss in this specimen.
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1. a)
What is the principle of working of a repulsion type moving iron instrument?

     b)
Explain with the neat sketch the working of such an instrument. 

     c)
Discuss the various errors in moving iron instruments and suggest methods to compensate these errors.

2. a)
List out the  differences  between instrument transformers and power transformers

    b) 
A potential transformer has a primary resistance of 300(,a primary reactance of 600(,a secondary resistance of 0.75 (and a secondary reactance of 1.5( The primary to secondary turns ratio is 20:1. The primary voltage is 2000V. Neglecting the magnetizing and core loss current determine the voltage ratio correction factor, the ratio-error and phase angle error when the burden on the secondary of the transformer is: (a) 50VA at 0.6 power factor lagging (b) 50VA at unity power factor (c) 25VA at 0.6 power factor leading.

3. a)
How a quadrant electrometer be modified for measurement of low voltages?            
Explain.

b)
Discuss advantages, disadvantages and limitations of an electrostatic voltmeter. 

4. a)
Explain  the testing of energy meter using R.S.S. meter.            

b)
 The meter constant of a 230, 10A, watt our 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 second. Determine the meter error at half load.

5. a)
Explain the working of a DC galvanometer.

    b)
Measurements for the determination of the impedance of a coil were   made on

       a co-ordinate potentiometer are as follows:

i) 
Voltage across a 1-ohm standard resistance in series with the coil is a (0.952- J0.34) volt.

ii) 
Voltage across a 100:1 potential divider connected to the terminals of the coil is (0.135+J0.1128) volts. Calculate the resistance and reactance of the coil.

6. a)
How do you classify the resistances from the point of view of measurements.

b)
Describe the method of measurement of medium resistances by wheatstone bridge method derive the conditions for balance. 
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7. a)
Explain the various sources of errors in bridge circuits.

b)
An a.c. bridge circuit is used to measure the properties of a sample of sheet steel at 2KHz. At balance arm ab is test specimen. arm bc is 100(. Arm cd is 0.1 micro Farad and arm da is 834( in series with 0.124 micro Farad. Derive balance conditions and calculate the effective impedance of the specimen under test conditions. 


8. a) 
Describe with a diagram a  method of   getting the relative permeability  of the bar specimen using a flux meter.                                                                                             

 b) 
In a test on a specimen of total weight 13kg the measured values of iron loss at a given value of flux density were 17.2 watts at 40 Hz and 28.9watts at 60w. Estimate the values of hysterisis and eddy current losses at 50Hz for the same value of peak flux density. 
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1. a)
What are the advantages and limitations of a moving iron instrument?

     b)
The inductance of a moving iron instrument is given by L= (10 + 5( - ( 2)(H.            Where ( is the deflection in radian from zero position. The spring constant is             12 x 10 -6  Nm / rad. Estimate the deflection for a current of 5 amps.

2. a) 
Draw and explain the equivalent circuit and phasor diagram of a potential transformer.

    b)
 A potential transformer with a nominal ratio of 2000/100V, an RCF of 0.995 and a phase angle (Vs lags Vp) of 25min is used with a current transformer with a nominal ratio of 100/5A, an RCF of 1.005 and a phase angle error (Is leads Ip) of 10min to measure the power in a single phase inductive load. The meters connected to these transformers give correct readings of 1.02V,4A and 375watts. Determine the true values of the voltage, current and power supplied to the load.

3. a)
Explain with a neat sketch, the working of Weston synchroscope.

 b) 
What are the different types of frequency meters available and hence explain with a neat sketch the construction and working principle of reed frequency meter.
4. a)
Why trivector meter is used? Explain its working.                                            
b)
An energy meter is designed to make 100 revolutions of disc for one unit of energy. Calculate the number of revolutions made by it when connected to load carrying 40 amps at 230 volts and 0.4 power factor for an hour. If it actually makes 360 revolutions, find the percentage error.       
5. a)
Explain how potentiometer is employed in measuring resistance, power and  calibration of wattmeter?

    b)
During the measurement of a low resistance using a potentiometer the following readings were obtained. Voltage drop across the low resistance under test - 0.4221 V voltage drop across the 0.1 ( standard resistance – 1.0235 V. Calculate the value of unknown resistance, Current and power lost in it.

6. a)
Explain the Wheatstone bridge method of measurement of medium resistances. 

b)
What are the various factors to be considered in the precision measurement of medium resistances using Wheatstone bridge. Explain.
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7. a)
A sheet of bakelite 4.5mm thick is tested at 50Hz between electrodes 0.12m in  diameter. The Schering bridge employs a standard air capacitor C2 of 106PF capacitance. A non reactive resistance R4 of 
[image: image3.jpg]


(in parallel with a variable capacitor C4, and a non-reactive variable resistance R3. Balance is obtained with C4=0.5 (F and R2=260(. Calculate relative permitivity of sheet. 

    b)
In a Heaviside Campbell bridge as shown for measurement of a self inductance L2 with the equal ratios i.e. R3=R4 the following results were obtained. With switch open M=15.8mH, r=25.7( and with switch close M=0.2mH and r=1.2(. Find the resistance and self inductance of the coil. 
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8. a) 
Describe the step by step method of getting B-H curve of a ring specimen using ballistic galvanometer. ? 
 

    b)  
An iron ring has a mean diameter of   0.15m and a cross sectional area of 34.5 sq.mm. It is wound with a magnetising winding of 330 turns and a secondary winding of 220 turns. On reversing a current of 12Amps in the magnetising winding a ballistic galvanometer gives a throw of 272scale division. With a HMS with 10turns and flux of 0.00025wb. gives a reading of 102scale division. Other conditions remaining the same find the relative permeability of the specimen.                
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