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1.a)
State and explain Kirchoffs Laws.
   b)
Find the Equivalent Resistance between A and B.
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2.a)
Briefly explain how alternating voltages are generated.
   b)
A square coil of 10cm side and 100 turns is rotated at a uniform speed of 1000 revolutions per minute, about an axis at right angles to a uniform magnetic field of o.5wb/m2. Calculate the instantaneous value at induced electromotive force, when the plane of the coil in i)   at right angles to the field 
ii)   in the plane of the field.

3.a)
What do you understand by power factor? How can it be 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)0hms. If  the current IC=(25+j0), draw  the complete phasor diagram determining the branch currents and voltages and the total voltage. Calculate the complex power for each branch and the whole circuit.

4.a)
Give a brief note on lap and wave windings.

                                    

   b)
A lap connected d.c. generator has 8 poles and 120 slots with 8 conductors in each slot. If the flux/pole is 0.035Wb(I)find the emf generated when the speed is 600rpm.(ii) What should be the speed of rotation if the induced emf is to be 500V?

5.a)      Why is the speed of a shunt motor practically  constant ? 

   b)
Draw the characteristics of shunt and series   motors.
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6.a)
On what factors the induced EMF  in the transformer windings depends. Justify          
the answer with appropriate derivation.







   b)
A double wound 1- phase transformer is required to step down from 1900V to        
240V, 50Hz . It is to have 1.5V per turn. Calculate the required number of turns        
on the primary and secondary windings respectively. The peak value of flux        
density is required to be not more than 1.5 wb/m2 . Calculate the required cross        
sectional area of the steel core. If the output is 10KVA, calculate the secondary        
current.


7.a)
Draw the slip torque characteristic of an induction motor and mark the operating 


region.






        

b)
A 3- phase , 6 pole , 50Hz induction motor has a slip of 1% at no load and 3%  at full load.   Find

               i) Synchronous speed

ii) No load speed



iii) Full load speed

iv) Frequency of rotor current at standstill

            v) Frequency of rotor current at full load.

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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1.a)
Derive the formulas used for Star-Delta Transformation.

   b)
Find the equivalent resistance between A and B using Star-delta transformations.
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2.a)
Define cycle, frequency, phase of a periodic quantity.
b)
A sinusoidal alternating current of frequency 60Hz has a maximum value of 120A. Write down the equation for its instantaneous value. Reckoning time from the instant the current zero and is becoming positive find i)  the instantaneous value after 1/360 second and ii) the time taken to reach 96A for the first time.
3.a)
Give the expression for admittance when R, L, Care connected in parallel across a voltage source of V volts.

b)
Two circuits, the impedance of which are give by Z1=(15+j12)( and Z2=(8-j5)( are connected in parallel. If the potential difference across one of the impedances is (250+j0)V, calculate i)   total current and branch currents
ii)   total power and power consumed in each branch and   iii) overall power factor and power factor of each branch.
4.a)
What purpose is served by the pole shoe in a d.c. machine?
                       

   b)
What are the advantages and disadvantages of carbon brushes?
           

   c)  
Why do we use slotted armature in a d.c. machine?

                       

   d)
Why is armature winding placed on the rotor of a d.c. machine?     
5.a)
Give two applications each of  dc shunt,  series  and compound motors.  

   b)
Can a dc series motor be started on no load? Give the reason?  

   c)
Give the characteristics of cumulative and differential compound motors.    
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6.a)
Derive the EMF equation of a transformer.






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

         
(i) Primary voltage  220V            (ii) Secondary voltage  110 V

       
(iii) Primary current 0.5A
     (iv) Power input  30Watts 

       
(v) 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.
               

7.a)
Derive the Torque equation of an Induction motor.
 


        

   b)
A 3 phase 50Hz, Induction motor is wound for 8 poles. If the full load slip is

           
2.5% , calculate   

            i) Synchronous speed               ii) Slip speed               

            iii) Rotor speed                         iv) Rotor frequency.

8.a)
Describe with the aid of sketches, the effect on a current carrying conductor lying in and at right angles to a magnetic field?

b) The coil of a moving coil instrument is wound with 40½ turns. The mean width of coil is in 4cm and the axial length of the magnetic field is 5cm. If the flux density in the gap is 0.1 T. Calculate the torque in Newton meter when the coil is carrying a current of 10mA.
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1.a)
Define following Terms:


(i)
Magnetomotive force  (ii)
Ampere-turns
(iii)
Reluctance


(iv)
Permeance
            (v)
Reluctivity

    b)
Bring out an analogy between Electrical and Magnetic circuits.

2.a)
What is the significance of the r.m.s. and average values of a wave?

b)
Calculate the RMS value of the function, if it is given that for 0<t<0.1,            y=10(1-e-100t) and for 0.1<t<0.2, y = 10e-50(t-0.1).

3.a)
Define admittance, susceptance and conductance.
b)
The currents in each branch of a two-branched parallel circuit are given by the expressions ia = 7.07 Sin(314t-(/4) and ib = 21.2 Sin(314t+(/3). The supply voltage is given by the expression V = 354 Sin314t. Derive a similar expression for the supply current and calculate the ohmic value of the components, assuming two pure components in each branch. State whether reactive components are inductive or capacitive.
4.a)
What are the advantages and disadvantages of using  large number of poles in a         
d.c. machine?  

b)
An 8 pole lap wound d.c. generator has 120 slots having 4 conductors/slot. If each conductor can carry 250A and if flux/pole is 0.05Wb, calculate the speed of the generator for giving 240V on open circuit. If the voltage drops to 220V on full load, find the rated output of the machine.

5.a)
In a brake-test on a small shunt motor, the speed was 1500 rpm, the load on            one side of brake band was 28.9N and on the other side 1.67N. The diameter of            the brake pulley was 15.2 cm. If the input current was 2A at 250V, calculate           
(i) the torque  (ii) the efficiency.  
   b)
Explain swinburne’s method for determining efficiency.
6.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.
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7.a)
What is an alternator and what is its principle of operation?                               

b)
A 600V , 60 KVA , 1-phase alternator has an effective resistance of 0.2  Ohms . A field current of 10 Amps  produces  an armature current of 210  Amps on short circuit and an EMF of 480 V on open circuit.Calculate    
i) Synchronous impedance
  

ii) Synchronous reactance

            iii) Full load regulation at 0.8 P.F  lagging.   

8.a)
Explain with the aid of a circuit diagram, how a DC voltmeter may be calibrated by means of a potentiometer method. 

b) A moving coil instrument, used as a voltmeter, has a coil of 150 turns with a width of 3cm and an active length of 3cm. The gap flux density is 0.15 T. If the full-scale reading is 150V and the total resistance of the instrument is 100000( find the torque exerted by the control springs at full scale.
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1.a)
Derive the formula for Force an a current carrying conductors.

   b)
Find magnetic intensity at point ‘P’, is 2m away from a conductor carrying a current of 5 amperes.
2.a)
Define Root mean square value, Average value of an alternating quantity
   b)
For the sinusoidal wave form calculate R.M.S. and Average values.

3.a)
Define Quality factor, Selectivity of  a resonant circuit.
b)
A circuit of a resistance 12(, a capacitance of 320(F and an inductance of 0.08H, all in series. A supply of 240V, 50Hz is applied to the ends of the circuit. Calculate i)
the current in the coil
ii)  the potential difference across each element of the circuit and 
iii)
the frequency at which the current would have unity power factor.

4.a)
A four pole d.c generator runs at 750rpm and generates an emf of 240V. The          
armature is wave wound and has 792 conductors. If the total flux per pole is 

          
0.0145wb, what is the leakage coefficient.

   b)
A 1500KW, 550V, 10pole generator runs at 150rpm. There are 2500 lap 
connected conductors and the full load copper losses are 25KW. The air gap          
flux density has a uniform value of 0.9wb/m2. Calculate (i) The noload terminal          
voltage (ii) The area of pole shoe.
5.a)
with a neat sketch, explain the operation of  three point starter.  

   b)
If the load is removed from a dc series motor in operation, what will happen?  
6.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

     
i)   Peak value of flux density in the core.

     
ii)  Voltage induced in the secondary winding.

     
iii)  Transformation ratio.

     
iv)  EMF induced per turn in the windings.
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7.a)
Define %voltage regulation and how do you find voltage regulation of an alternator experimentally.







        

b)
A 3-phase, 4 pole  star connected turbo alternator has a cylindrical rotor.The reactance and resistance per phase of winding is 2.5 Ohms and 0.15 Ohms. The alternator has terminal potential difference of 6600V.when delivering a current of 250 Amps. Calculate 

i) The generated EMF at 0.6 PF lagging.

ii) The regulation at 0.6 PF lagging.

8.a)
Give a summary of four different types of voltmeters commonly used in practice. State whether they can be used for AC or DC circuits. In any one case, give a sketch showing the construction, showing the method of control and damping employed.

b) A DC voltmeter has a resistance of 28600(. When connected in series with an external resistor across a 480V DC supply the instrument reads 220V. What is the value of the external resistance?
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