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

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 0.5wb/m2.  Calculate the instantaneous value at induced electromotive force, when the plane at the coil in (i) at right angles to the field (ii) in the plane of the field.











3.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?                  

4.a)
Explain the significance of back emf in a d.c. motor and explain how it controls the value of armature current in d.c. motor?                                                  

   b)
A 250V shunt motor takes a total current of 20A.  The shunt field and armature resistances are 200Ω and 0.3 Ω respectively.   Determine 1) Value of back emf ii) gross mechanical power in the armature.






5.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 1900 V 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.
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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) 
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 1) Synchronous impedance  2) Synchronous reactance   3) Full load regulation at 0.8 P.F  lagging.   

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)
Explain “Self and mutual Inductance”.

   b)
If a coil of 150 turns is linked with a flux of 0.01 wb when carrying of 10A, calculate the inductance of the coil.

2.a)
Define cycle, frequency, phase.

b)
An alternating current at 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)
A 4 pole d.c. generator has a wave wound armature with 792 conductors. The flux/pole is 0.0121Wb. Determine the speed at which it should be run to generate 240V on no load.  








   b)
A d.c. generator generates an emf of 520V. It has 2000 armature conductors, flux/pole of 0.013Wb, speed of 1200rpm and the armature winding has 4 parallel      paths. Find the number of poles.  






   c)  
When driven at 1000rpm with a flux/pole of 0.02Wb, a d.c. generator has an emf of 200V. If the speed is increased to 1100rpm and at the same time the flux/pole is reduced to 0.019Wb/pole, what is the induced emf?  


4.a)
Give the voltage equation and power equation of a dc motor.




   b)
A 20KW, 250V dc shunt generator has armature and field resistances of  0.1 Ω and 125 Ω respectively.   Calculate the total armature power developed when running (i) as generator delivering 20 KW output.  (ii) as a motor taking 20 KW input.











5.a) 
In a test for the determination of the losses of a 440V, 50Hz transformer, the total

           
iron losses were found to be 2500W at normal voltage and frequency. When the           applied voltage and frequency were 220V, 25Hz, the iron loss were found to be 850W.

    
Calculate the hysterisis and eddy current losses at normal voltage and frequency.        

   b) 
The following readings were obtained from OC and SC tests on 8KVA, 400/120V,

           
50Hz , transformer.

         
OC Test     on LV side       120V            4A             75W

           
SC Test     on HV side       9.5V           20A          110W

           
Calculate the voltage regulation and efficiency at full load  0.8 P.F lagging.   
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6.a) 
Explain the operation of slip ring induction motor? 





b) 
The power input to the rotor of a 440V, 50 Hz, 3-phase, 6-pole induction motor is 50 KW. It is observed that the rotor e.m.f. makes 120 complete cycles per minute calculate i)slip ii) rotor speed iii) rotor copper loss/phase iv) mechanical power developed, and v) rotor resistance/phase if rotor current is 50 A. 



7.a)
Why do we prefer field winding of an alternator as a rotating element and   armature as a stationary element, give reasons.  


                 

b) 
A 3- phase star connected alternator is rated at 1500KVA, 12KV. The armature effective resistance and synchronous reactance are 2 Ohms and 3.5 Ohms  per phase respectively. Calculate % regulation for a load of 1200KW at 0.8 PF lag and 0.707 PF lead.




     





8.a)
Why is spring control to be preferred to gravity control in an electrical measuring instrument?










b) The coil of a moving coil meter has resistance of 5( and given full scale deflection when a current of 15mA passes through it. What modification must be made to the instrument to convert it into i) an ammeter reading to 15A ii) a voltmeter reading to 15V?
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1.
Two coils having self inductances are 0.9H and 0.4H.their mutual Inductance is 0.3H.  Find the Equivalent Inductance when both are magnetized in (a) same direction (b) opposite direction.  Derive the formula used.

2.a)
Define Root mean square value, Average value.




   b)
For the sinusoidal wave calculate R.M.S., Average Values.




3.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 (1) The no load terminal voltage (2) The area of pole shoe



 

4.a)
Derive the condition for maximum power in a dc motor




   b)
A 4-pole, wave-connected shunt motor gives 11.19KW when running at a 1000rpm and drawing armature and field current of 50A and 1A respectively.  It has 540 conductors.  Its resistance is 0.1 Ω.  Assuming a drop of 1 V per brush,  find i)total torque  ii) useful torque iii) useful flux/pole iv) rotational losses v)efficiency.

5.a)
A 1-phase transformer working at 0.8 power factor has an efficiency of 94% at  both  three forth full load and at full load of  600 KW. Determine the efficiency at

            half full load.







          

   b)
10 KVA transformer  has  a turns ratio of 500/250V. The primary winding is 


connected to 1500V, 50Hz, supply. Calculate 

i) 
The secondary voltage  on  open circuit.






ii) 
Primary and secondary full load currents

             iii)
The maximum flux in the core.      



         

6.a)
What are no-load and blocked rotor tests? What sort of losses can be measured by these tests? 










b) 
A 50 Hp, 6-pole , 50 Hz , slip ring induction motor runs at 960 rpm on full load with a rotor current of 40 A allowing 300 w for copper loss in the short-circuiting gear  and 1200 w for  mechanical  losses, find the resistance  R2  perphase  of  the 

3-phase rotor winding.
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7.a) 
Define % regulation and how do you find 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)
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 adapted 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)
Define peak factor, form factor.







   b)
Calculate form factor for the sinusoidal wave form.





3.a)
 In a d.c machine the total iron loss is 8KW at its rated speed and excitation. If  the excitation remains the same, but speed is reduced by 25% the total iron loss  is found to be 5KW. Calculate the hysteresis and eddy current losses at (i) Full speed (ii) half the rated speed.




         

   b) 
Describe in detail the various losses occurring in a d.c. generator.
          

4.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 1.6N.  The diameter of the brake pulley was 15.2cm.  If the input current  was 2A at 250V.  calculate (i) the torque (ii) the efficiency








   b)
Explain swinburne’s method for determining efficiency




5.a)
Distinguish between the efficiency and Regulation of a Transformer. Show how power affects both of them with necessary equations




b)
The efficiency of a 250 KVA, Single phase Transformer is 96% when delivering full-load at 0.8 power factor lagging and 97.2% when delivering half full load at unity power factor. Determine the efficiency at 75% of full load at 0.8 power factor lagging. 









6.a)
State the effects of increasing rotor resistance on starting current, starting torque, maximum torque and full-load slip of an induction motor?

b)
The Stator impendence and equivalent rotor resistance of a 400v, 3-phase star – connected induction motor are (0.05 + jO.2) ohms and (0.05 + jO.24) ohms respectively. Neglecting exciting current determine the maximum gross power and the slip at which it occurs.
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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 moving coil instrument which given full scale deflection with 15mA, has a copper coil having a resistance of 1.5( at 15​0C, and a temperature coefficient of 1/234.5 at 00C in series with a resistor of 3.5( having a negligible temp coefficient. Determine i) the resistance of shunt required for a full scale deflection of 20A and ii) the resistance required for a full scale deflection of 250v. If the instrument reads correctly at 150C, determine the percentage error in each case when the temperature is 250C.
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