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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.







Part - A 




Max.Marks:25
Answer all QUESTIONS.
	1.
	Using Thevenin’s theorem, find the equivalent circuit to the left of terminals in the circuit, Find the current ‘i’.
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	[3M]

	2.
	In a series circuit containing pure resistance and a pure inductance , the current and the   

Voltage are expressed as :


i(t) = 5sin(314t+2π/3) and v(t)= 15 sin(314t+5π/6)

 i) What is the impedance of the circuit? 

 ii) What is the value of the resistance? 


      iii) What is the inductance in henrys
	[3M]

	3.
	A 220-V D.C machine has an armature resistance of 0.5Ω. If the full-load armature current is 20A, find the induced e.m.f when the machine acts as Generator.

	[3M]

	4.
	The maximum flux density in the core of a 250/3000-volts , 50-Hz single phase transformer is  1.2 Wb/[image: image3.png]


, If the e.m.f per turn is 8 volt , determine

 i) primary and secondary turns

 ii) area of the core

	[3M]

	5.
	A 5,000-kVA , 3 –phase transformer , 6.6/33-kV , ∆/Y , has a no-load loss of 15kW and a full- load loss of 50 kW . The impedance drop at full-load is 7%. Calculate the primary voltage when a load of 3,200 kW at 0.8 p.f is delivered at 33kV.

	[3M]

	6.
	A moving –coil instrument gives a full scale deflection . When the current is 40mA and its  Resistance is 25. Calculate the value of the shunt to be connected in parallel with the meter to Enable it to be used as an ammeter for measuring currents up to 50A.

	[2M]

	7.
	Why is the impedance represented by a complex number?

	[2M]

	8.
	A D.C shunt machine develops an A.C e.m.f of 250V at 1500 r.p.m. Find its torque and  

Mechanical power developed for an armature current of 50A.

	[2M]

	9.
	A 250 – volt moving –iron voltmeter takes a current of 0.05A when connected to a 250-volt D.C supply. The coil has an inductance of 1 Henry. Determine the reading on the meter when connected to a 250-volt, 100-Hz a.c supply.

	[2M]

	10.
	A 12-pole, 3-phase alternator driven at a speed of 500 r.p.m supplies power to a 8-pole, 3- Phase induction motor. If the slip of the motor, at full-load is 3%, calculate the full-load speed of the motor.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Find the value of current ‘I’ in the below circuit by superposition theorem.
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	[5M]

	
	b)
	In the circuit shown in the below figure which load impedance of p.f = 0.8 lagging when connected across the terminals A and B will draw the maximum power from the source. Also find the power developed in the load and the power loss in the source.
[image: image5.png]s





	[5M]

	
	
	
	

	12.
	a)
	Two impedances [image: image7.png]


=2+6i Ω and [image: image9.png]


=6-12i Ω are connected in a circuit in series and in parallel . Find the resultant impedances in the polar form.

	[3M]

	
	b)
	A voltage source of 40+60u(t) , a 5µF capacitor and a 200Ω resistor form a series circuit. Find the power being absorbed by the capacitor and by the resistor at t=1.2ms.
	[7M]

	
	
	
	

	13.
	a)
	A 4-pole generator supplies a current of 143A. It has 492 armature conductors 
i) wave-wound ii) lap-wound. When delivering full load, the brushes are given an actual lead of [image: image11.png]10°



, calculate the demagnetizing amp-turns/pole. This field winding is shunt connected and takes 10A. Find the number of extra shunt field turns necessary to neutralize this demagnetization.

	[6M]

	
	b)
	What are the factors affecting building of DC Generator?
	[4M]

	
	
	
	

	14.
	a)
	Explain the principle of operation and construction details of Ideal transformer.

	[5M]

	
	b)
	A single phase transformer with a ratio of 440/110-V takes a no-load current of 5A at 0.2 power factor lagging. If the secondary supplies a current of 120A at a p.f of 0.8 lagging, estimate the current taken by the primary.
	[5M]

	
	
	
	

	15.
	a)
	A 500-kVA , 3-phase , 50Hz transformer has a voltage ratio(line voltages) of 33/11-kV  and is delta/star connected. The resistances per phase are: high voltage 35Ω low voltage 0.876Ω and the iron loss is 3050W. Calculate the value of efficiency at full-load and one half of full-load respectively at 0.8 p.f

	[6M]

	
	b)
	Derive the condition for maximum starting torque in an induction motor and the effect of change in supply voltage on the starting torque of an induction motor.
	[4M]

	
	
	
	

	16.
	a)
	How is the range of ammeters and voltmeters extended by shunts and multipliers?

	[5M]

	
	b)
	The spring constant of a 10-A dynamometer wattmeter is 10.5 x [image: image13.png]107®



 N-m per radian. The variation of inductance with angular position of moving system is practically linear over the operating range, the rate of change being 0.078mH per radian. If the full-scale deflection of the instrument is 83 degrees, calculate the current required in the voltage coil at full scale on D.C. circuit.
	[5M]

	
	
	
	

	17.
	a)
	The potential difference measured across a coil is 4.5V when it carries a direct current of 9A.The same coil when carries an alternating current of 9A at 25Hz, the potential difference is 24V. Find the current the power and the power factor when it is supplied by 50V, 50Hz supply.

	[3M]

	
	b)
	Apply the Kirchhoff’s voltage law to find the values of current i and the voltage drops [image: image15.png]
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 in the circuit shown in the fig which contains a current –dependent voltage source . What is the voltage of the dependent source.
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	[3M]

	
	c)
	How to find the critical resistance from O.C.C Curve of DC Generator.
	[4M]

	
	
	
	

	
	
	
	

	18.
	a)
	Explain about the O.C test and what parameters of the transformer are found from OC test.
	[3M]

	
	b)
	How is the rotating field produced in an induction motor?

	[3M]

	
	c)
	A spring controlled moving iron voltmeter reads correctly on 250-V D.C supply. Calculate the scale reading when 250V A.C is applied at 50Hz. The instrument coil has a resistance of 500Ω and an inductance of 1H and the series (non-reactive) resistance is 2000Ω.
	[4M]
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