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Question Paper Consists of Part-A and Part-B 

Answering the question in Part-A is Compulsory, 

Four Questions should be answered from Part-B 
 

PART – A (6 X 2=12 Marks) 
 

 1.  a) Distinguish between continuous and variable loads? 

b) List out the electric welding equipment? 

c) Write inverse square law of illumination? 

d) What are the requirements of an ideal traction system? 

e) Define specific energy output? 

f) What are the main parts of UPS and write the function of each?   (2+2+2+2+2+2)M 
  

PART – B (4 X 12=48  Marks) 
 
 

2.  a) Explain in detail about load Equalization?                 [6 M] 

b) An induction motor has to perform the following duty cycle which is repeated indefinitely.  

75 kW for 10 minutes; No load for 5 minutes; 45 kW for 8 minutes; No load for 4 minutes.        

Determine a suitable capacity of a continuously rated motor? Motors of standard (continuous)  

ratings of 45 kW, 55 kW and 75 kW are available. The ratio of maximum torque to nominal torque  

should be less than 1.8.                             [6 M] 

 

3.  a) Compare the AC and DC systems of welding methods?                [6 M] 

b) Six resistances of 60 Ω each are used in resistance heating furnace. How much power is drawn at  

     400 V single-phase, when the resistances are arranged in (i) three groups in parallel, each of two   

      resistance units in series (ii) six groups are in parallel, each of one resistance unit? [6 M] 

 

4.  a) Explain the various types of lighting schemes with relevant diagrams?            [6 M] 

b) The illumination at a point on a working plane directly below the lamp is to be 60 lumens/ m
2
. . 

     The lamp gives 130 CP uniformly below the horizontal plane.  

     Determine the  

     i) Height at which lamp is suspended  

     ii) Illumination at a point on the working plane 2.8 m away from the vertical axis of the lamp? 

                                [6 M] 

 

 



 

 

 

 

 

 

5.  a) The distance between two stops is 1.2 km. A schedule speed of 40 kmph is required to cover that   

                 distance. The stop is of 18 s duration. The values of the acceleration and retardation are 2 kmphp        

                  and 3 kmphp, respectively. Then, determine the maximum speed over the run. Assume a   

                  simplified trapezoidal speed–time curve?                           [6 M] 

b) 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?     [6 M] 

 

6.  a) Derive the necessary expressions for tractive effort of traction system?                  [6 M] 

b) A 300 tonne EMU is started with a uniform acceleration and reaches a speed of 40 km/h in 24    

    seconds on a level track. Assuming trapezoidal speed/time curve, find specific energy consumption  

    if rotational inertia is 8%, retardation is 3 km/h/s, distance between stops is 3 km, motor efficiency  

     is 0.9 and train resistance is 40 N/ tonne.       [6 M] 

 

7.  a) Explain different types of batteries used for UPS?                 [6 M] 

b) Write about the preventive maintenance procedure of UPS?    [6 M] 
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