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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Write down the electrical and physical properties of transformer insulation.  
 b) Derive the output equation of single phase and three phase transformer.  
 c) What are the factors of length of air-gap of dc machine?  
 d) What are the steps for slot dimension of dc machine?  
 e) How to choose the number of pole in dc machine?  
 f) What are the main dimensions of induction motor?  
 g) Write down the steps to choose ampere conductor per meter for induction motor.  
 h) Write down the comparison between single and double layer windings of synchronous 

machines. 
 

 i) How to choose the armature slots for synchronous machine?  
 j) What are the advantages of bar winding with multi-turn coils for synchronous 

machines? 
 

    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Explain the design of tap changing transformer.  
 b) Derive the expression for total leakage reactance of a transformer referred to primary 

side. 
 

 c) Explain the helical winding of transformer.  
 d) How to select the armature winding of dc machines?  
 e) Calculate the diameter and length of armature for a 7.5 KW, 4 pole, 1000 rpm, 220V 

shunt motor. Data given: Full load efficiency=0.83, maximum gap flux density=0.9 
Wb/m2 , specific electrical loading=30000 ampere-conductor/m, field form factor=0.7. 
Assume that the maximum efficiency occurs at full load and the field current is 2.5% of 
rated current. The is pole square. 

 

 f) Explain the details of factor of slot dimension for dc machine.  
 g) Explain the methods of improving starting torque of induction motor.  
 h) Explain the various types of leakage reactance in induction motor.  
 i) The field coils of a salient pole alternator are wound with a single layer of bare copper 

strip 30mm deep with spreading insulation 0.15 mm thick. Determine a suitable 
winding length, number of turns and thickness of end conductor to develop an mmf of 
1200A with a potential difference of 5V/coil and a loss of 1200W/m2 of total coil 
surface. The mean length of turn is 1.2m. The resistivity of copper is 0.021Ω-mm2/m. 

 

 j) Explain the various losses in synchronous machines. 
 

 

 k) Explain the effect of harmonics in induction motor.  
 l) Explain how to eliminate the harmonics of synchronous machine.  
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Part-III 
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe the designing details of armature winding and armature slot for dc machine. (16) 
    

Q4  Describe with neat sketch the damper winding and stator winding of synchronous 
machine. 

(16) 

    
Q5  A rectangular field coil is to produce an mmf of 7500AT, when dissipating 220W at a 

temperature of 60oC. The inner dimensions of a coil are: length=0.24m, width=0.10m 
and height=0.15m. The heat dissipation is 30Wb/m2-oC from the outer surface, 
neglecting the top and bottom surface of coil. The temperature of ambient air is 20oC. 
Find the thickness of the coil, the space factor and the current density. Resistivity is 
0.02Ω-mm2/m. 

(16) 

    
Q6  Describe the details of designing steps of squirrel cage rotor for induction motor and 

how to reduce the harmonics in induction motor. 
(16) 
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