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1. 
State and prove the Kirchhoff’s laws with examples.



2. a) 
Draw frequency versus admittance, current, conductance, susceptance curves for 
the parallel resonant circuit. 







    b) 
Find the value of the power developed in each arm of series-parallel circuit shown 
below.
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measured by two-wattmeter method, one meter reads 40KW and the other zero.
What is the power factor of the load? If the power factor were unity and the line
current is same, what would be the reading of each watt-meter. (8M)

Draw frequency versus impedance, current reactance-inductive and capacitive in a

R-L-C series resonance circuit. (8M)
Calculate i) total current and ii) Equivalent impedance for the four branched
circuit. (8M)

Draw frequency versus admittance, current, conductance, susceptance curves for
the parallel resonant circuit. (8M)

Find the value of the power developed in each arm of series-parallel circuit shown
below. 420 (8M)

* % %




3. a)
What is the need of a multiplex winding in a d.c. machine?  



    b)
What does the name plate of a d.c. generator generally indicate?  



    c) 
A 4 pole machine running at 1500 rpm has an armature with 90 slots and 6 conductors/slot. The flux/pole is 10mWb. Determine the terminal emf as d.c.                     generator if the coils are lap connected. If the current/conductor is 100A, determine the electrical power.

4. a)
Explain the necessity of a starter to the motor.




b)
A 220V shunt motor has an armature resistance of 0.5V.  The armature current at starting must not exceed 40A.  If the number of sections is 6, calculate th values of the resistor steps to be used in this starter.


5. a)
Explain the principle of operation of a 1- phase transformer                      

    b) 
A single phase transformer has 400 primary and 1000 secondary turns. The net constructional area of the core is 60 cm2. If the primary winding is connected to a 50Hz supply at 520V. Calculate

    
 1. Peak value of flux density in the core.

    
 2. Voltage induced in the secondary winding.

    
 3. Transformation ratio.

   
 4. EMF induced per turn in both the windings.
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6. a)
Draw the torque slip characteristic and explain why it is in the shape of rectangular hyperbola.








                

    b)
If the electromotive force in the stator of an 8 pole induction motor has a frequency of 50Hz and that in the rotor is 1.5Hz. At what speed is the             motor running and what is the slip?


7. a)
Explain the construction of salient pole Alternator? 





b) 
A3-phase star connected alternator has an open circuit line voltage of 6599 volts. The armature resistance and synchronous reactance are 0.6 ohms and 6 ohms per phase, respectively. Find terminal voltage and voltage regulation if load current 180A at power factor of a) 0.9 lagging b) 0.8 leading. 

8. a)
Each branch of a three phase star connected load consists of a coil of resistance 4.2 (, and reactance 5.6 (, the load is supplied at a line voltage of 415V, 50Hz. The total active power supplied to the load is measured by the two wattmeter method.










b)
Draw a circuit diagram of wattmeter connections and calculate their separate readings. Derive any formula used in your calculations. 
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1. a)
Find current I for the circuit shown in figure.
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   b)
Find the Equivalent resistance for the circuit shown in fig,
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2. a) 
Why the inter connection is needed in 3-phase system? Explain about phase     
sequence. 

    b) 
Three similar coils, each. having a resistance of 20Ω and an inductance of 0.05H 
 
all connected in i) star ii) mesh to a 3-phase, 50Hz supply with 400V between
lines. Calculate the total power absorbed and the line current in each case. Draw 
the vector diagram of current and voltages in each case. 


3. a)
What are the advantages and disadvantages of a separately excited generator over  a self excited generator. 






b) 
In a 120V compound generator, the resistance of the armature, shunt and series windings are 0.06 ohms, 25 ohms and 0.04 ohms respectively. The load current is 100 A at 120 V. Find the armature current and the induced emf when the machine is connected as (1) Long shunt (2) Short Shunt. How will the ampere turns of the     series field be changed if a diverter of 0.1ohm be connected in parallel with series winding? Neglect brush contact drop and armature reaction.
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4. a)
A 100 kw, 460 V shunt generator was run as motor on no load at its rated voltage and speed.  The total current taken was 9.8A including shunt current of 2.7A.  The resistance of the armature circuit at normal working temperature was 0.11 Ω.  Calculate the efficiency at (I) full-load (ii) half full-load.



    b)
Mention the advantages of swinburne’s test.


5. a)
How do you classify the transformers based on constructions and why the         Transformer core is laminated. 





     

   b) 
A250/500V transformer gave the following test results.

        
Short circuit test:  20V;    12A, 100Watts   on HV side

        
Open circuit test:   250V, 1A,    80Watts     on LV side

      
Calculate the efficiency when the output is 10A, 500V and 0.8 power factor lagging.


6. a)
"An induction motor cannot run at synchronous speed". Give reason. 


b)
A 4-pole, 50Hz, 3-phase induction motor runs at 1440 rpm with a load torque of 200 N-M. If the stator loses are 2,200W, and the friction torque is 5 N-M. Calculate its efficiency, and the rotor copper loss.

7. 
The following test results are obtained on a 6600V alternator.

       
 OC Voltage in volts       3100
4900
6400
7500
8300

          
Field current in Amps     16
  
25
  37.5
   50
  70

A field current of 20 Amps is required to circulate full load current as short circuit of armature. Calculate full load   regulation at 0.8 PF lag by synchronous impedance method.



8. a)
Draw a diagram to show the essential parts of a modern moving coil instrument. Label each part and state its function.







 b)
A moving coil milliammeter has a coil of resistance 15( and full scale deflection is given by a current of 5mA. This instrument is to be adopted to operate i) as a voltmeter with a full scale deflection of 100A ii) as an ammeter with a full scale deflection of 2A. Sketch the circuit in each case.
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1. a)
Explain about “Voltage Division” and “current Division” in Electrical circuits.

b)
Obtain an Equivalent resistance of (i) Two 60( resistance in parallel.  (ii) Three 60( resistors in parallel.

2. a) 
Discuss the phenomena of Electrical resonance in a circuit where a coil is in 
parallel with a capacitor. Why it is called as current magnifying circuit. 


    b) 
A capacitor is connected in parallel with a coil having L=5.52mH and R=l0Ω., to 
a 100V, 50Hz supply. Calculate the value of the capacitance for which the 
current 
taken from the supply is in phase with the voltage. 


3. a)   A shunt generator delivers 195A at a terminal p.d of 250V the armature resistance and the shunt field resistances are 0.02 ohms and 50 ohms respectively. The iron and friction losses are equal to 950 W. Find (1) emf generated (2) copper losses            (3) output of the prime motor (4) Mechanical and Electrical efficiencies.



b)
A 10 KW, 250 V d.c six pole shunt generator runs at 1000 rpm when delivering full load. The armature has 534 lap connected conductors, full load copper losses are 0.64KW. The total brush drop is 1V. Neglect shunt current and determine the flux per pole.


4. a)
A 50KW, 440V shunt generator having an armature circuit resistance including inter pole winding of 0.15 Ω at normal working temperature was run as a shunt motor on no load at rated voltage and speed.  The total current drawn by the motor was 5A including shunt filed current of 1.5A. Calculate the efficiency of the shunt generator at 3/4th full-load.






    b)
What are the disadvantages of swinburne’s test.


5. a)
Derive the EMF equation of a transformer.





    b) 
In no load test on a 1-phase transformer the following test data were obtained.

         
1) 
Primary voltage 220V            2) 
Secondary voltage 110 V

        
3) 
Primary current 0.5A

4) 
Power input 30Watts 

       
5) 
Resistance of primary winding = 0.6(
Calculate   (a)  turns ratio   (b) magnetizing component of no load current. 
           (c) working component of no load current.    (d) iron loss.
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6. a)
Explain the construction of squirrel -cage, and phase- wound induction motors. Mention their applications. 






 b) 
A 3-phase induction motor has 0.06 ohm rotor resistance, and 0.30hm standstill resistance per phase. Find the additional resistance required in the rotor circuit to make the starting torque equal to the maximum torque of the motor. 

7. a)
What are the assumptions made while calculating the regulation using                           
synchronous impedance method.






b) 
A 3- phase 50Hz star connected 2000KVA , 2300V, alternator gives a short circuit current of 600Amps for a certain field excitation. With the same excitation the OC Voltage was 900V .The resistance between the pair of terminals was 0.12 Ohms. Find the % regulation at Half full load at 






(i)
UPF 

(ii) 
0.8PF leading

(iii)
0.9 PF lagging.


8. a)
With the aid of a circuit diagram, show that two wattmeters can be connected to read the total power in a three phase, three wire system.



b)
Two wattmeters connected to read the total power in a three phase system supplying a balanced load, read 10.5KW and –2.5KW respectively. Calculate the total active power.
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1. a)
Explain about Star-delta transformation.

b)
Calculate the values of two resistances which when connected in series gives 50( and 8( when in parallel.

2. a) 
How the power factor is improved? 







b) 
In a series-parallel circuit the parallel branches A and B are in series with C. The impedances are ZA=(4+j3); ZB=(4-j16/3); Zc=(2+j8)ohms. If the current Ic=(25+j0), draw the complete phasor diagram determining the branch currents and voltages and the total voltage. Hence, calculate the complex power for each branch and the whole circuit. 



3. a) 
A shunt generator has a full load current of 196 A at 220V. The stray losses are 720W and the shunt field coil resistance is 55ohms. If it has a full load efficiency of 88%, find the armature resistance. Also find the load current corresponding to maximum efficiency 




b) 
Long shunt wound generator gives 240V at full load output of 100A. Resistances of various windings of the machine are armature( including brush contact) 0.1ohm, series field 0.02ohm, interpole field 0.025ohm, shunt field 100ohms. The iron loss at full load is 1000W. Windage and friction losses are 500W. Calculate the full load efficiency of the machine. 


4. a)
Explain the methods available for the speed control of dc series motors.


b)
A 440V dc series motor of negligible resistance and with unsaturated magnetic circuit takes 50A when running at a certain speed on a given load.  If the load torque varies as the cube of the speed, find the resistance necessary to reduce the speed by 50%.  What is the current?




5. a)
Derive the emf equation of a I-ph Transformer 





b)
In 25KVA, 2000/200V, single phase Transformer, the Iron and full-load copper losses are 50 W and 400 W respectively. Calculate the efficiency at unity power factor, 
i) full load and ii) half full-load.
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6. a)
Define "slip" of a 3Ph induction motor. Can the motor run at synchronous speed and explain?

b) 
A 4-pole, 50 Hz, 7.46 KW motor at rated voltage and frequency has a starting torque of 160% and a maximum torque of 200% of full-load torque. Determine: 

i) Full load speed and ii) speed at maximum torque.

7. a)
Explain Pessimistic method of finding regulation of a given alternator.            

b)
The effective resistance of a 2200V, 50Hz, 440KVA, 1-phase alternator is 0.5 Ohms. On short circuit, a field current of 40 Amps gives the full load current of 200Amps. The EMF on open circuit with the same field excitation is 1160V. Calculate 1) Synchronous impedance 2) Synchronous reactance 3)   % regulation at 0.707 PF leading.

8. a)
Sketch and describe the construction of a moving coil ammeter and give the principle of operation.









b)
A moving coil instrument gives full scale deflection with 15mA and has a resistance of 5(. Calculate the resistance of the necessary components in order that the instrument may be used as i) a 2A – Ammeter ii) a 100V voltmeter.   
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