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1.a)
" If a high degree of speed control is required, d.c. is preferable to a.c. for an electric     drive" -Justify.

b)
A 200 V shunt motor has an armature resistance of 0.5 Ohm. It takes a current of 16 amps on full load and runs at 600 r.p.m. If a resistance of 0.5 Ohm is placed in the armature circuit, find the ratio of the stalling torque to the full load torque.

2.a)
Discuss the various factors that govern the size and the rating of a motor for a particular service.

b)
A motor has to deliver a load rising uniformly from zero to a maximum of1500 Kw in 20 sec during the acceleration period, 1,000 Kwfor 50 sec during the full load period and during the deceleration period of 10 sec when regenerative braking takes place the Kw returned to the supply falls from an initial value of 500 to zero uniformly. The interval for decking before the next load cycle starts is 20 sec. Estimate the rating of the motor.

3.
A low frequency Induction Furnace whose secondary voltage is maintained constant at 12Volts takes 300Kw at 0.65p.f.when the heat of the charge and reactance to remain constant, find the height upto which the hearth should be filled to obtain maximum heat.


4.a)
What are the requirements of good electric braking?

   b)
Explain the method of  rheostatic braking.

5.
Define: 


a) Mean spherical Candlepower


b) Mean horizontal Candlepower


c) Mean hemispherical Candlepower


d) Lowliness flux.

6.a) 
Define: 
i) Luminous intensity.


ii) Point source


iii) Lumen and 


iv) Uniform point source.
b)
Prove that Luminous intensity of a point source is equal to the luminous flux per unit solid angle.
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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 do you consider to be the best for the suburban railways in the            vicinity of large cities? Given reasons for your answer.

8.a) 
Derive expression for the tractive effort for a train on a level track. 

      

b)
The maximum speed of a suburban electric train is 60km/hr. Its scheduled speed is 40km/hr and duration of stops is 30sec. If the acceleration is 2km/hr/sec and distance between stops is 2kms, determine the retardation.
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1.a)
Discuss the various factors that govern the choice of a motor for a given service.

b)
A 6 pole, 50 Hz slip ring induction motor with a rotor resistance per phase of 0.2 Ohm and a standstill reactance of 1.0 Ohm per phase runs at 960 r.p.m. at full load. Calculate the resistance to be inserted in the rotor circuit to reduce the speed to 800 r.p.m., if the torque remains unaltered.

2.a) 
Derive an expression for the temperature rise of an equipment in terms of the heating time constant.

b) 
At full load of 10 h.p., the temperature rise of a motor is 25 degrees C after one hour, and 40 degrees C after 2 hours. Find the final temperature rise on full load. Assume that the iron losses are 80% of full load copper losses.

3.a) 
Give relative advantages and disadvantages of direct and indirect electric arc furnaces. 

   b) 
An electric arc furnace consuming 5KW takes 15 minutes to just melt 1.5Kgs of aluminum, the initial temperature being 15°C. Find the efficiency of the furnace. Specific heat of aluminum is 0.212, melting point 658°C and latent heat of fusion is76.8Cal per gram. 

4.a)
What are various types of traction motors?

   b)
What are the advantages of series parallel control of D.C. motors?

5.a)
Explain how you will measure the candlepower of a source of light.

   b)
Explain the Rosseau's construction for calculating M.S.C.P. of a lamp.
6.a) 
What do you mean by International Luminosity curve ? Explain.
 b) 
Explain in detail the primary standard of luminous intensity with relevant diagram. 

7.a)
Describe about 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) 
For a quadrilateral speed-time curve of an electric train, derive expression for the distance between stops and speed at the end of the coasting period.
    
   b) 
A train is required to run between stations 1.6kms apart at an average speed of 40km/hr. The run is to be made from a quadrilateral speed-time curve. The acceleration is 2km/hr/sec. The coasting and braking retardations are 0.16km/hr/sec and 3.2km/hr/sec respectively. Determine the duration of acceleration, coasting and braking and the distance covered in each period.
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1.a)
" Torque in a shunt motor varies with the armature current" –Justify.
   b)
A squirrel cage induction motor takes twice full load current and develops half

full load torque when started by a star delta starter. If started by an auto transformer with a 50% tapping, fined the starting current and starting torque in terms of the full load values.

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 causes of failure of heating elements? 

b) 
Six resistances each of 40 ohms are used as heating elements in furnace. Find the power of the furnace for various connections to a three phase 230V supply.
4.a)
Explain the characteristics of D.C. compound motors and explain its advantage over the series motor.

   b)
What are the requirements to be satisfied by an ideal traction system?
5.
Explain with sketches the constructional features of a filament lamp.
6.a) 
Explain how the standard lamps can be calibrated w.r.t. primary and secondary standards.

   b) 
Briefly explain the various laboratory standards used in Illumination.

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. 
An electric locomotive of 100 tonnes can just accelerate a train of 500 tonnes (trailing weight) with an acceleration of 1km/hr/sec on an up gradient 1 in 1000. Tractive resistance of the track is 45 newtons/tonne and the rotational inertia is 10%. If this locomotive is helped by another locomotive of 120 tonnes, find (i) the trailing weight that can be hauled up the same gradient, under the same condition (ii) the maximum  gradient, the trailing hauled load remaining unchanged. Assume adhesive weight expressed as percentage of total dead weight to be same for both the locomotives.
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1.a)
Discuss the various losses that occur in magnetic conductors which cause the temperature rise in any electrical apparatus and suggest how they can be reduced.

b) 
The outside of a 12 h.p. (metric) motor is equivalent to a cylinder of 65 cms diameter and 1 metre length. The motor weighs 400 Kg and has a specific heat of 700 Joules per kg per degree C. The outer surface is capable of heat dissipation of 12 W per meter square per degree C. Find the final temperature rise and thermal constant of the motor when operating at full load with an efficiency of 90%.

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 different methods of heat transfer?  Explain in brief.
b)
What are the advantages of radiant heating?

c)
Describe various types of electric heating equipment.

4.a)
Compare the features of individual and group drives.

   b)
Explain how electric regeneration braking is obtained with a D.C. locomotive.  How is the braking torque varied? 

5.
Write short notes on :

a) High pressure mercury vapour lamp  (i) M.A Type (ii)  M.T.Type 


b) Mercury fluorescent lamp.
6.
Explain with connection diagram the operation of the low pressure fluorescent lamp and state its advantage.
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7.a)
Explain why a series motor is preferred for the electric traction.

   b)
The characteristics of a series motor at 525 – V are as follows.

CURRENT (A)

50
100
150
200

SPEED (RPM)

1200
952
840
745   

Determine the current when working as a generator at 1000 R.P.M and loaded with a resistance of 3 ohms. The resistance of the motor is 0.5 ohms. 

8.a)
Briefly explain the a.c. motors used in traction.



  

b) 
The scheduled speed of a trolley service is to be 53km/hr. The distance between stops is 2.8km. The track is level and each stop is of 30 sec duration. Using simplified speed-time curve, calculate the maximum speed, assuming the acceleration to be 2km/hr/sec, retardation 3.2km/hr/sec, the dead weight of the car as 16 tonnes, rotational inertia as 10% of the dead weight and track resistance as 40 newtons/tonne. If the overall efficiency is 80%, calculate (i) the maximum power output from the driving axles (ii) the specific energy consumption in     watt-hr/tonne-km.
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