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1.a)

How is the current range of a PMMC instrument extended with the help of shunts? Give the essential requirements for the construction of shunts. Describe a method of reducing errors due to temperature changes in the shunt connected instruments.

b)

Design an Ayrton shunt to provide an ammeter with current ranges of 1A, 5A, 10A and 20A. A basic meter with an internal resistance of 50( and a full scale deflection current of 1 mA is to be used.

2.a)
Derive the force and Torque equations of Electrostatic instruments.

b)
The capacity of an electrostatic voltmeter reading from 0 to 2000v increases from 80 to 90 PF as the pointer moves from zero to full scale deflection. Calculate the value of external capacitor used to increase its range to 20 kV. If the capacitor is adjusted to make the full scale reading correct, what will be the error at half scale reading?

3.a)
Explain the errors caused due to pressure coil inductance and pressure coil capacitance in electro dynamometer wattmeter.

b)
Discuss the shape of scale of electro dynamometer wattmeters with the help of a neat sketch.

4.a)
Derive the expression for deflecting torque in single phase induction type meter. Show that the deflection is maximum when the phase angle between two fluxes is 900 and when the disc is purely non-inductive.

  b)
A 50A, 230V meter on full load test makes 61 revolutions in 37sec. If the normal disc speed is 520 revolutions per kwh, find the percentage error.

5.a)
Explain the reasons why a separate “standard cell dial circuit” is provided in     modern d.c. potentiometers.

b)
A slide wire potentiometer has a battery of 4V and negligible internal resistance. The resistance of slide wire is 100( and its length 200cm. A standard cell of 1.018V is used for standardizing the potentiometer and the rheostat is adjusted so that balance is obtained when the sliding contact is at 101.8cm.

6.a)
Describe the construction and working of a co-ordinate type a.c. potentiometer. How is it standard? Explain how an unknown voltage can be measured with it

   b)
Discuss the source of errors with respect to  a.c potentiometers.
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7.a)
Explain what is meant by sliding balance. How is this condition avoided by choosing variables for manipulation of balance i.e. why variables are so chosen that the two equations for balance are independent of  each other?

b)
Why is it preferable in bridge circuits, that the equations for balance are independent of frequency? Explain

8.a)
Explain the method for experimental measurement of magnetizing force acting on a specimen of magnetic material.

b)
Describe the method for determination of B-H curve of a magnetic material using method of reversals.
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1.a)
Describe how a potential divider arrangement is used for multipliers which are used for multirange voltmeters.  Derive the expressions for resistance of different sections for a 4 range voltmeter.

  b)
What are the errors that occur in PMMC instruments? Discuss the advantages and disadvantages of PMMC instruments.

2.a)
Explain the constructional features of current transformers with the help of neat sketches.

b)
A 1000/5A, 50Hz current transformer has a secondary burden comprising a non inductive impedance of 1.6(. The primary winding has one turn. Calculate the flux in the core and ratio error at full load. Neglect  leakage reactance and assume the iron loss in the core to be 1.5W at full load. The magnetizing mmf is 100A.

3.a)
Explain how power can be measured by using instrument transformers

b)
The total resistance of the pressure coil circuit and the inductance of a wattmeter are 4000 ( and 6.5 mH respectively.  Give the shunted capacitor method of compensating the inductance error and also determine across what portion of the series resistane a 0.1(F capacitor should be shunted to effect compensation.

4.a)
Describe the construction & working of two element Induction type energy meter.

 b)
The constant for a three phase, 3 element integrating wattmeter is 0.12 revolution of disc per kwh. If the meter is normally used with a potential transformer of ratio 22,000/110 V & a current transformer of ratio 500/5A, find the error expressed as a percentage of the correct reading from the following test figures for the instrument only Line voltage = 100 V; current = 5.25 A; pf = 1; Time to complete 40 revolutions = 61 Sec.

5. Describe the constructional details and working of a 1( electro dynamometer type of power factor meter. And also prove that special displacement of moving system is equal to the phase angle of the system.

6.a)
Explain the loss of charge method for measurement of insulation resistance of cables.

b)
A length of cable is tested for insulation resistance by the loss of charge method. An electrostatic voltmeter of infinite resistance is connected between the cable conductor and earth, forming there, with a joint capacitance of 600PF. It is obtained that after charging the voltage falls from 250V to 92V in 60 seconds. Calculate the insulation resistance of the cable.
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7.a)
Derive the equations for balance in the case of Maxwell’s  Inductance capacitance bridge. Give its advantages. Draw the phasor diagram for balanced conditions.

   b)
An a.c bridge circuit is working at 1000Hz.  Arm ab is 0.2 (F pure capacitance, arm bc is a 500( pure resistance, arm cd contains an unknown impedance and arm da has a 300( resistance in parallel with a 0.1(F capacitor.  Find the R and C (or) L constants of arm cd considering it as a series circuit. 

8.a)
Describe briefly the different types of tests that are used for testing of magnetic materials.

b)
Explain the principle of operation of Ballistic galvanometer with neat circuit diagram?
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1.a)
Describe how a D` Arsonval basic meter can be converted into a voltmeter. Discuss about the requirements for the construction of multipliers and how the temperature effects can be eliminated in voltmeters.

b)
A moving coil instrument gives a full scale deflection of 10mA when the potential difference across its terminals is 100mV. Calculate a) the shunt resistance for a full scale deflection corresponding to 100A, b) the series resistance for full scale reading with 1000V. Calculate the power dissipation in each case.

2.a)
Explain the constructional features used in potential transformers to reduce the ratio and phase angle errors.

   b)
Explain the characteristics of potential transformers in detail.

3.a)
Explain with the help of a neat circuit diagram, how the power & the power factor in a 3( circuit can be measured by two wattmeter method. Explain how the readings of the two wattmeters change with load p.f?

b) A balanced load is supplied from a 3(, 400V, 3 wire system whose power is measured by two wattmeters. If the total power supplied is 26 KW at 0.75 pf lagging, find the readings of  each of the two wattmeters.

4.a)
Describe the construction  & working of a Merz price maximum Demand indicator 

b)
A single phase induction type energy meter is adjusted to read correctly at unity pf. It is observed that 1/4 full load current at 0.5 lagging pf the effective voltage magnet flux lags behind the current magnet flux by 270, Will it introduce any error in the measurement?. If so, calculate the percentage error introduced.

5.
Describe a direct reading frequency meter for measuring a frequency of the order of either

a)
50 cycles per second (or)

b)
500 cycles per second

Suggest a suitable method for calibrating the instrument.

6.a)
Describe the working of a mega ohm bridge with a neat labeled diagram

  b)
Explain about the direct deflection method for measurement of high resistance 
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7.a)
Explain why Maxwell`s inductance – capacitance bridge is useful for measurement of coils having storage factor between 1 and 10.

b)
An ac bridge circuit is working at 1000Hz. Arm ab is 0.2(F pure capacitance, arm bc is a 500( pure resistance, arm cd contains an unknown impedance and arm da has a 300( resistance in parallel with a 0.1(F capacitor. Find the R and C (or) L constants of arm cd considering it as a series circuit.

8.a) 
Explain in detail about the construction and working of a magnetic potentiometer.

b)
Describe the method for determination of B-H curve of a magnetic material using step by step method.
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1.a)
How would you extend the range of dc ammeters and voltmeters? Explain with suitable diagrams.

b)
Show that for a.c. operation, the time constant of the shunt and the ammeter must be equal for an accurate reading at all frequencies.

2.a)
Discuss with neat diagrams, the theory and working of an electro static voltmeter of the quadrant type. Draw the connections for 

i) 
heterostatically connected 

ii) 
ideostatically connected instruments.

b)
Derive an expression for the force of attraction between the plates in a parallel plate electrostatic voltmeter.

3.a)
Show that in two wattmeter method of 3 phase power measurement the sum of the readings of the two wattmeters gives the total power consumed in a 3 phase circuit. Hence prove tan( = 
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 where ( is the phase angle of the load and W1 and W2 are the readings of the wattmeters.

b) In balanced three phase system power is measured by two wattmeter method and the ratio of two wattmeter readings is 2:1. Determine the power factor of the system and deduce the relation used.

4.a)
Explain the different types of tariffs used.  Also explain the principle for using different types of tariffs for different types of consumers.

b)
The declared constant of 5A, 220V d.c. watthour meter is 3275 revolutions per kwh. Calculate the speed of the disc at full load. In a test run at half load, the meter takes 59.5 S to complete 30 revolutions. Calculate the error of the meter.

5.a)
Explain the term “Standardization” of a dc potentiometer.

b)
With a neat circuit diagram explain salient features of self-balancing potentiometer.

6.a)
Mention some of the difficulties in measurement of high resistance.

b)
Derive an expression for insulation resistance of a single core cable. The conductor of a cable has a diameter of 5 mm and the over all diameter of the cable is 35cm. If the insulation resistance of the cable is 16,000 (/km, calculate the specific resistance of insulating matrial
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7.a)
Derive the equations for balance in the case of Maxwells inductance bridge for the measurement of self Inductance

b)
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 a non-inductive resistance of 100(. Arm ad consists of standard variable inductor L of resistance 32.7(. Balance is obtained when L2=47.8mH and r=1.36(. Find the resistance and inductance of the coil in arm ab

8.a)
Explain in detail about Ewing double bar permeameter.

   b)
Explain in detail about Fahy’s simplex permeameter.
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