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1.a)
Though a.c. is superior to d.c. for electric drives, sometimes d.c. is preferred. Give the reasons and mention some of the applications.

b)
A d.c. series motor drives a load, the torque of which varies as the square of the speed. The motor takes current of 30 amps, when the speed is 600 r.p.m.

Determine the speed and current when the field winding is shunted by a diverter, the resistance of which is 1.5 times that of the field winding. The losses may be neglected.

2.a)
Derive an expression for the time-dependent temperature as the electrical Apparatus cools, in terms of the cooling time constant.

b)
A 60 h.p. Motor has a final temperature rise of 45 degrees C on continuous full load. Its heating and cooling time constants are 100 and 150 minutes, Respectively. The load cycle is as follows:

20 minutes at a certain load and 40 minutes on no-load. Find the rating of the motor.

3.a)
What is skin effect? How is this effect is made use of in heating? 

     b) 
Write the expression for skin depth. What are the application of about heating. 
4.a)
What are the advantages of electric braking over mechanical braking.

   b)
Explain regenerations braking of traction motors?

5.a)
Define Horizontal portal curve and Vertical polar curve.
   b)
It is required to provide an illumination of 100m candle in a factory hall 40mx10m.  Assume that the depreciation factor is 0.8, coeffecient of utilization is 0.4 and efficiency of lamp is 14 lumens per watt.  Calculate the number of lamps and their disposition.

6.a)
Discuss about M.B Type mercury vapowr lamp

   b)
A room measuring 10m x 10m is to be illuminated by 5 lamps and the average illumination required is 40 lumens/m2.  Taking utilization and depreciations factor as 0.5 and 1.2 respectively, determine the man spherical candlepower per lamp.

7.a)
Review the various systems of traction work.

b) Write a note on substractions for single-phase A.C systems.

8.a)
A train maintains the scheduled speed of Vs = 40km/hr while running the distance of 3.2km with 30sec stops. It accelerates at 2.4 km/hr/sec and brakes at 3.6km/hr/sec. Assuming a simplified trapezoidal speed-time curve, calculate (i) the maximum speed (ii) average energy output of the motor in watt-hr/tonne-km, if the tractive resistance averages 45newtons/tonne and additional rotational inertia 8%.


  

b)
Derive expression for the specific energy output for a trapezoidal speed-time run of an electric train.
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1.a)
Discuss the current-speed and current-torque characteristics of d.c. series motors.

b)
The full voltage starting current of a 400 V, 50 Hz, delta connected induction motor is 4 times the full load line current and the starting torque is 2 times the full load Torque. Determine the starting torque when the motor is started by an auto Transformer with 60% tapping.

2.a)
Explain what you mean by Load Equalization and how it is accomplished. 

   b)
A motor fitted with a flywheel supplies a load torque of 150 Kg-m for 15 sec. During the no load period the flywheel regains its original speed. The motor torque is required to be limited to 85 Kg-m. Determine the moments of inertia of the flywheel. The no load speed of the motor is 500 r.p.m and it has a slip of 10% on full load.

3.a)
What are the factors to be considered for inductor design in induction heating?
  

   b)
Give some applications of induction heating.

4.a)
Explain how rheostatic braking is done in case of induction motors and shunt motors.

   b)
Give the characteristics of D.C. shunt motors used in traction.

5.a)
Discuss inverse square law & corire law of Illustration.

   b)
A lamp fitted with 120degrees angled cone reflector illuminates circular area of 200metres in diameter.  The illumination of the disc increases uniformly from 0.5 metre-candle at the edge to 2metre -candle at the centre. Determine (i) total light received (ii) Average illumination of the disc (iii) Average c.p. of the source. 

6.a)
Compare between filament lamp  & Flower cent tube.

   b)
The candle power of a lamp in all directions below the horizontal is 200.  If this lamp is suspended 2mts above the center of a square table of n 1 m side, determine the maximum and minimum illumination.

7.a)
Discuss the merits and demerits of the D.C and 1-( A.C systems for the main and suburban line electrification of the railways.

b)
Which system you consider to be the best for the suburban railways in the             vicinity of large cities? Given reasons for your answer.

8.a)
Explain dead weight, accelerating weight and train resistance referred to traction. 
b)
An electric train has an average speed between start to stop, Va = 40km/hr, acceleration 2.4km/hr/sec and retardation 4km/hr/sec, specific tractive resistance 55 newtons/tonne and average motor efficiency 75%. Estimate the average consumption of energy over a run of 800m, assuming trapezoidal speed-time curve. Add 8% for the rotational inertia. 
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1.a)
Discuss in detail how the maximum torque can be obtained at the time of starting a

3 phase slip ring induction motor.

b)
A 250 V d.c. shunt motor with constant field excitation drives a load, the torque of which varies as the square of the speed. The armature current is 20 amps, when the motor is running at 500 r.p.m. Find the percentage reduction in the speed of the motor when a resistance of 20 Ohms is connected in series with the armature. Neglect the losses in the motor.

2.a)
" A flywheel is not used with a synchronous motor for load equalization"- Discuss.

   b)
A 25 h.p. 3-phase 10 pole, 50 Hz induction motor fitted with flywheel has to supply a load torque of750 Nw-m for 12 sec followed by a no load period during which the flywheel regains its original speed. Full load slip of the motor is 4% and the torque-speed curve is linear. Find the moment of inertia of the flywheel if the motor torque is not to exceed 2 times the full load torque.

3.a)
What are the advantages and disadvantages of high frequency heating?

   b)
What are various reasons of heating element failure? 

4.a)
What are various types of motors used for electric traction.

   b)
What are the criteria for selection of motors for electric drive.

5.a)
Prove that 1 candle / sq.feet =  ((((L



   b)
A lamp giving 300 c.p in all directions below the horizontal is suspended 2metres above the centre of a square table of 1metre side.  Calculate the maximum and minimum illumination on the surface of the table.

6.a)
What are the various type of lighting scheme.


   b)
The illumination level of a field on account of sunlight when the sun is at 45degrees above the horizon is 60,000 lum.  How much illumination will be produced by sunlight under identical conditions, when the sun reaches an altitude of 60 degrees.

7.a)
Describe duplication of railway transmission lines.

   b)
Write a note on feeding and distributing system on A.C Traction and for d.c tram ways.

8.a)
Explain briefly the tractive effort required, while the train is moving up the gradient and down the gradient.






   
 
b)
An electric train weighing 450 tonnes has to maintain an average speed of 40km/hr between two stations 3km apart on an incline of 1 in 200. The train accelerates at 2km/hr/sec and retards at 3km/hr/sec. The tractive resistance is 5kg/tonne and the allowance for rotational inertia is 10%. Assuming a trapezoidal speed-time curve, find the energy consumption for the run, while going up the gradient. The overall efficiency be taken as 65%.
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1.a)
Compare and contrast the slip ring and squirrel cage induction motors from the point of view of the suitability for a particular application.

   b)
A series motor Working on 500 V d.c supply runs at a speed of 1000 r.p.m. When the load current is 120 amps. The resistance of the motor 0.15 Ohm, of which 0.04 Ohm is the resistance of the field. Calculate the speed of the motor when the torque is half of the full load torque and the field winding is connected in parallel.  With a diverter of resistance 0.08 Ohm, assuming an unsaturated magnetic circuit.

2.a)
Derive an expression for the motor torque at any instant in terms of the load torque, moment of inertia of the flywheel and the slip of the motor

   b)
A 500 h.p. induction motor is fitted with a flywheel and has the following data:

No load speed 40 r.p.m. Slip at full load 12%. Load torque during actual rolling 41,500 Kg-m. Duration of each rolling period is 10 sec.

Determine the inertia of the flywheel to limit the motor torque to 2 times its full load value. Neglect no load losses and assume that the rolling mill torque falls to zero between each rolling period. Assume a linear torque-slip characteristic.

3.a)
With a neat sketch explain the construction and principle of indirect core type induction furnace.








 

   b)
How the defects of above furnaces can be removed Discuss about such formulae. 

4.a)
Explain rheostatic braking of motors.

   b)
Explain the method of plugging when induction motors are employed for electric traction.

5.a)
Explain cos3 ø law 






   b)
A lamp of 500 candle power is placed at the centre of a room, 20m x 10m x 5m. Calculate the illumination in each corner of the floor and a point in the middle of a 10m wall at a height of 2m from floor.

6.a)
Discuss about street lighting.

   b)
Compare in detail the various features of industrial lighting and domestic lighting.

7.a)
What are the advantages and disadvantages of electrification of track.

   b)
Discuss why a D.C series motor is ideally suited for traction services.

8.a)
Deduce from the first principles the relationship between acceleration, retardation, maximum speed, running time and the distance between stops for a simplified speed-time curve run of an electric train.





 
b)
A locomotive accelerates a 350 tonne train up a gradient of 1 in 100 at 0.8km/hr/sec. Assuming the coefficient of adhesion to be 0.25, determine the minimum adhesive weight of the locomotive. Assume train resistance 40 newtons/tonne and allow 10% for the effect of rotational inertia.





  
@@@@@

Set No:


1





Set No:


2





Set No:


3





Set No:


4








