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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Why transformers are rating in KVA?  
 b) Why we are performing open circuit test and short circuit test of transformer?  
 c) What are the advantages and disadvantages of 3-phase transformers over 3 single-

phase bank of transformer? 
 

 d) What would happen if a power transformer designed for operation on 50 Hz were 
connected to a 500 Hz source of the same voltage? 

 

 e) What do you mean by cogging of an induction motor?  
 f) Why does the rotor of a 3-phase induction motor rotate in the same direction as the 

rotating field? 
 

 g) Why is power factor of a 3-phase induction motor low at no-load?  
 h) Why is the field producing winding of a 3-phase induction motor made stationary?   
 i) Why is power factor of a single-phase induction motor low?  
 j) What is the function of centrifugal switch in a single-phase transformer?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) An ideal 25 KVA transformer has 500 turns on the primary winding and 40 turns on the 

secondary winding. The primary is connected to 3000V, 50 Hz supply. Calculate (i) 
primary and secondary currents on full-load (ii) secondary emf and (iii) the maximum 
core flux. 

 

 b) A single-phase transformer on no-load takes 4.5 A at a power factor of 0.25 lagging 
when connected to a 230 V, 50 Hz supply. The number of turns of the primary winding 
is 250. Calculate (i) the magnetizing current (ii) the core loss and (iii) the maximum 
value of flux in the core. 

 

 c) A single-phase transformer has 1000 turns on the primary and 200 turns on the 
secondary. The no-load current is 3 A at a p.f. of 0.2 lagging. Calculate the primary 
current and power factor when the secondary current is 280A at a p.f. of 0.8 lagging. 

 

 d) A 480/120V, 5 KVA two winding transformer is to be used as an auto-transformer to 
supply power at 480V from 600V source. Draw the connection diagram and determine 
the KVA capacity as an auto-transformer. 

 

 e) Discuss the operation of SCOTT connection or T-T connection of two single-phase 
transformer.  

 

 f) Discuss the operation of OPEN-DELTA connection or V-V connection of two single-
phase transformer. 

 

 g) Discuss the parallel operation of single-phase transformer. What are the conditions for 
satisfactory parallel operation?  

 

 h) Write down the double-field revolving theory of a single-phase induction motor.   
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 i) A 150 kW, 3000 V, 50 Hz, 6-pole star-connected induction motor has a star connected 
slip ring rotor with a transformation ratio of 3.6(stator/rotor). The rotor resistance is 
0.1Ω per phase and its per phase leakage inductance is 3.61 mH. The stator 
impedance may be neglected. Find the starting current on rated voltage with short-
circuited slip rings. 

 

 j) The rotor resistance and standstill reactance per phase of a three-phase induction 
motor are 0.02Ω and 0.1Ω respectively. What should be the value of the external 
resistance per phase to be inserted in the rotor circuit to give maximum torque at 
starting ? 

 

 k) A 3-phase induction motor has a 4-pole star-connected stator winding. The motor runs 
on a 50Hz supply with 200V between lines. The rotor resistance and standstill 
reactance per phase are 0.1Ω and 0.9Ω respectively. The ratio of rotor to stator turns 
is 0.67. Calculate (i) Torque at 4% slip(ii) maximum torque (iii) speed at maximum 
torque. 

 

 l) Explain the operation of no-load test and blocked rotor test of 3-phase induction motor 
with suitable diagram. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) Draw the phasor diagram and explain the operation of single phase transformer with 
resistance and leakage reactance. 

(8) 

 b) Explain the operation of back to back test of single phase transformer along with neat 
sketch diagram. 

(8) 

    
Q4  Discuss various methods of starting and speed control of three phase induction motor. (16) 

    
Q5  Discuss with suitable circuit diagram and phasor diagram of open-delta connection, 

delta-wye connection, wye-wye connection of three-phase transformer. 
(16) 

    
Q6  Write the principle of operation of three-phase induction motor and derive complete 

torque equation from its equivalent circuit. Draw the phasor diagram and torque-slip 
characteristics. 

(16) 
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