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1.a)
Distinguish between indicating recording, integrating, types of instruments.

b) 
Explain the importance of torque-to-weight ratio, pivoted jewel bearings and types of supports with respect to indicating instruments.

2.a)
Describe the method of measurement of  reactive power in three phase circuits using single dynamometer type wattmeter.

b)
Explain clearly how range of a wattmeter can be extended using instrument transformer.

3.a)
Describe with a diagram the construction and working of Synchroscope. 

b) 
Describe with a diagram the construction and operation of a vibrating Reeds type frequency meter.                                                                

4.a)
Draw circuit diagram and explain the measurement of power using potentiometer.                                                                                             

b)
 Calculate the inductance of a coil from the following measurements on an a.c. potentiometer. Voltage drop across a 0.1 ohm standard resistor connected in series with the coil=0.613/120 6’volts. Voltage across the test coil through a 100/1 volt ratio box=0.781/500 48’ volts, frequency is 50 Hz.                     

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=80(. 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. 


6.a)
What are the methods to focus an electron beam? What is a electron gun?

b)
How is electrostatic focusing done? Prove that the deflection is proportional to the deflecting voltage

7.a)
A Kelvin double Bridge is balanced with the following constants: Outer ratio arm 100( and 1000 (; Inner ratio arms, 99.92 ( and 1000.6 (; Resistance of link 0.1 (; Standard resistance 0.00377 (.  Calculate the value of unknown resistance.

   b)
Deduce the conditions for balancing of bridges in a.c bridges.

8.a) 
Describe  the construction and  working of  a moving coil ballistic galvanometer 

   b) 
Describe the method of experimental measurement of flux density in a specimen of magnetic material using ballistic galvanometer.                                 
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1.a)
With usual notation derive an expression for the deflecting torque in a PMMC 

          
instrument. 

   b)
 Explain how the PMMC instrument could be used to measure

(i) 
Voltage of 300 V.

(ii) 
Current of 25 A.

2.
Explain the working of a 3 phase dynamometer wattmeter. Describe how mutual effects between the two elements of the wattmeter are eliminated.

3.a) 
Explain the construction and  working of a MI type power factor meters .

   b) 
Describe the construction and working of western type synchroscope.

4.a)
With a neat sketch explain the measurement of resistance using a potentiometer

   b) 
A potentiometer that is accurate to + or -0.0001 volts (standard deviation) is used to measure current through a standard resistance of 0.1+ or -0.1 ohm% (standard deviation). The voltage across the resistance is measured to be 0.2514 volts. What is the current and to what accuracy it has been determined?                                                                                                           

5.
A galvanometer has the following parameters : B=10X10-3wb/m2, N=200turns, l=16mm, K=12X10-9Nm/rad, J=50X10-9Kg-m2,  D=5X10-9Nm/radS-1. The resistance of the coil is 120(. Calculate i) the deflection of the galvanometer in radian and in mm when a current of 1micro Ampere flows through it, the scale being 1m away, ii) the current sensitivity, iii) the voltage sensitivity, iv) the mega ohm sensitivity, v) the frequency of damped oscillation, vi) the period of free oscillations, vii) relative damping viii) the first maximum deflection, ix) the logarithmic decrement. Sketch typical curve of the motion of the galvanometer for the above data. 




6.a)
What are the different problems associated with measurement of low resistances? Explain. 











   b)
How these problems are eliminated by using Kelvin’s double bridge? Explain.

7.a) 
The four impedances of an a.c. bridge are 
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.  Find out whether the bridge is balanced under these conditions or not









   b)
Mention the two conditions for balancing of a.c. bridges.

8.a) 
Describe the method of measurement of iron loss using Lloyd fisher square .

   b) 
How the value of ac permeability of magnetic material is determined by using Maxwell’s bridge.
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1.a) 
Explain with a neat sketch, the working of a PMMC instrument.

   b)
What are the errors in a moving coil instrument. How these errors are 

           
compensated.

2.a)
Prove that the true power = cos  Ø   /[cosØ    *cos ( Ø - ß )]. *actual  wattmeter reading for electrodynamometer type of wattmeter where cos  Ø   =power factor of the circuit, ß=tan –1 wL/R 

b)
Explain with a neat circuit diagram how reactive power can be measured in balanced 3 phase system using single wattmeter.

3.a) 
With a neat sketch explain the working principle of a single phase dynamometer type power factor meter 


                                                  

   b) 
Explain the principle of  working of a electrical resonance type frequency meter.

4. 
What are the various adjustments that are required to be made in a single phase energy meter, so that it reads correctly? Explain each of them to the extent required. Also give all the details about an induction type single phase energy meter.

5.a)
Explain the operation of any one type of AC potentiometer 

   b)
Explain clearly how such a potentiometer can be employed for measurement of unknown inductance and unknown capacitance.

6.a) 
Explain the working of a Megger with relevant equations? 

   b) 
Explain the working of Shunt type Ohm-meter with a neat diagram .

7.
A condenser bushing forms arm ab of a Schering bridge and a standard capacitor of 500pF capacitance and negligible loss, forms arm ad. Arm bc consists of a non-inductive resistance of 300(. When the bridge is balanced, arm cd has a resistance of 72.6( in parallel with a capacitance of 0.148(F.  The supply frequency is 50 Hz.  Calculate the capacitance and dielectric loss angle of capacitor.


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)
How moving iron instruments are classified. Explain with the neat sketches the             working of an attraction type moving iron instrument.

   b)
Discuss the advantages and limitations of a moving iron instrument.

2.a)
Explain the effect of secondary burden on the ratio and phase errors of a current transformer.

b)
A power primary CT has 300 secondary turns. The total resistance and reactance for the secondary circuit are 1.5Ω and 1.0Ω respectively.  When 5Amp flows through the secondary winding, the magnetizing MMF is 100 AT and the iron loss component is 40Amps.  Determine the ratio and phase  angle errors of the CT at this load.

3.a)  
Explain  with a diagram the construction and working  of a Nalder- Lipmen type 3 phase power factor meter.   

   b) 
Describe with a diagram the construction and working of a electro-dynamic type                  
synchroscope.

4.a)
Explain the various types of errors occurring in an energy meter and also the method of compensation to overcome these errors.

    b)
Explain with a neat sketch the construction and working principle of a single phase energy meter and derive an expression to show that number  of revolutions/sec is proportional to power.

5.a)
Explain the working of a AC polar potentiometer.                                           

b) 
Explain with the help of a circuit diagram, how  a wattmeter is calibrated using a polar type of a.c. potentiometer.

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.a)
Explain the difference between balance conditions for DC and AC bridges.  


b)
An AC bridge circuit working at 1000Hz, have its arms as follows. Arm AB  is 0.2 Micro Farad capacitance. Arm BC is a 500 Ohms resistance; arm CD contains an unknown impedance and arm DA has a 300 Ohms resistance in parallel with a 0.1 Micro Farad capacitor. Find the R and L or C constants of arm CD considering it as a series circuit. 
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8.a) 
Explain how B-H curve for the ring specimen by using potentiometer is obtained.

   b) 
In loss tests on a sample of iron laminations the following results were recorded (a) at 60Hz, 250V total iron loss = 200W (b) at 40Hz,100V total iron loss =40W. Calculate the Eddy current and hysteresis loss for each test. The Steinmetz index is 1.6.
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