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Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The induced emf in a DC generator is ____________ proportional to the 
speed of rotation of armature. [Fill up the blank by choosing from the 
words ‘directly / indirectly’]. 

 

 b) The electromagnetic Torque developed in a DC separately excited motor 
is ___________ proportional to the field flux. [Fill up the blank by choosing 

from the words ‘directly / indirectly’]. 

 

 c) The shape of the Armature MMF over one pole pitch is __________. [Fill 
up  the  blank  by  choosing  from  the  words  ‘triangular  /  flat-topped  / 
trapezoidal’]. 

 

 d) The  inter-polar  winding  is  connected  in  _______  with  the  armature 
winding. [Fill up the blank by choosing from the words ‘series / parallel’]. 

 

 e) The  induced  emf  per  turn  in  the  low  voltage  winding  of a  single-phase 
two winding transformer is _______   ____ the induced emf per turn in its 
high  voltage  winding.  [Fill  up  the  blanks  by  choosing  from  the  words 
‘smaller than/ same as/ greater than’]. 

 

 f) The pitch factor of coil with  its coil span being equal to the pole pitch is 
equal to ________. [Fill up the blank by choosing from the words ‘unity / 
0.866’]. 

 

 g) The  statement  ‘Ordinarily,  the  three-phase  Synchronous  Motor  has  no 
self  starting  torque’  is  _____.  [Fill  up  the  blank  by  choosing  from  the 
words ‘True / False’]. 

 

 h) The  determination  of  voltage  regulation  of  a  three-phase  Synchronous 
Generator by Synchronous Impedance method is ________.  [Fill up the 
blank by choosing from the words ‘Optimistic / Pessimistic’]. 

 

 i) The electromagnetic torque developed in a single phase induction motor 
becomes  _________  at  synchronous  speed.  [Fill  up  the  blank  by 
choosing from the words ‘Zero / Negative’]. 

 

 j) At low rotational speed, the electromagnetic torque developed in a single 
phase  AC  series  motor  is  of  very  _____  value.  [Fill  up  the  blank  by 
choosing from the words ‘low / high’].  
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Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Draw  the armature  reaction mmf waveform over  one pole pitch  of a DC 
machine. What is the space phase angle between the field mmf and the 
armature reaction mmf in case of this DC machine? 

 

 b) Explain  why  speeds  lower  than  the rated  speed  cannot  be  obtained  by 
‘Field Control’ method of speed control of DC shunt motors. 

 

 c) Write down the emf equation of a DC generator and explain the various 
parameters in it. 

 

 d) Draw  the  phasor diagram  of  a  single-phase  two  winding  transformer 
supplying full load at 0.8 lagging power factor. 

 

 e) Calculate the ‘pitch factor’ of the 3-phase balanced distributed winding of 
the stator of a 3-phase synchronous motor having  72 stator  slots  and  6 
poles with a coil span of 12 slots. 

 

 f) Define  in  words  the  term  ‘voltage  regulation’  in  case  of  a  single-phase 
two winding transformer. 

 

 g) Calculate  the  ‘rotor  copper  loss’  of  a 6-pole  3-phase  induction  motor 
drawing power from a 3-phase, 415 V, 50 Hz source and running at 960 
RPM. The input power to the rotor is 15 kW. 

 

 h) Draw the ‘exact equivalent circuit’ of a three phase induction motor and 
name the various parameters in it. 

 

 i) Explain  in  brief  the  reason  for  providing  a  ‘capacitor’  in  a  single-phase 

induction motor.  

 

 j) Draw  the  ‘Power  Angle  curve’  of  a  three  phase  cylindrical  rotor 
synchronous generator and show there in the stable operating region. 

 

    

  Part – B (Answer any four questions)  
Q3 a) A 4-pole DC shunt generator with  lap-connected armature has field and 

armature resistances 100 ohms and 0.2 ohm respectively. The generator 
supplies 80 numbers of 100 W lamps at 200 V. Calculate the load current 
supplied  by  the  generator,  the  current  per  parallel  path,  the  generated 
emf  and  the  developed  armature  power  in  the  machine.  Neglect  brush 
contact drops.      

(10) 

 b) Explain, in brief, the merits and demerits of controlling the speed of a DC 
shunt motor by armature flux control method. 

(5) 

    

Q4 a) A  16  kW,  230  V,  1300  RPM  DC  shunt  motor  has  4  poles  with  a  lap-
connected  armature  winding  with  950  armature  conductors.  The 
armature  resistance  is  0.2  ohm  and  the  rated  armature  and  shunt  field 
currents are 78 A and 2 A respectively. Calculate (i) the flux per pole, (ii) 
the  torque  developed,  (iii)  the  gross  mechanical  power  developed,  and 
(iv) the efficiency of the motor. 

(10) 

 b) Draw and explain the external characteristics of DC shunt and compound 
generators. 

(5) 

    

Q5 a) Explain  how  the equivalent  circuit  parameters  of  a  single-phase  two 
winding  transformer  can  be  determined  by  performing  the  open  circuit 
and  short  circuit  tests  in  the  laboratory?  Draw  the  circuit  diagram  and 
explain  the  procedure  with  all  required  precautions.  List  out  the 
assumptions made, if any.   
 

 

(10) 
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 b) Derive  the  expression  for  the  ‘induced  emf  per  turn’  for a  single-phase 

two winding transformer. Is this value same for both low-voltage (LV) and 
high voltage (HV) windings? If yes, why? 

(5) 

    
Q6 a) Derive  the ‘Torque-slip’  relation  from  the  equivalent  circuit  of  a  three-

phase  induction  motor  neglecting  its  stator  leakage  impedance  drop. 
Draw  the  ‘Torque-speed’  curve  and  show  there  in  the  stable  operating 
region. 

(10) 

 b) A  6.6  kV, 4-pole,  50  Hz, 3-phase, star-connected three-phase induction 
motor  has  a  slip  ring  rotor  of  resistance  0.02  ohm  per  phase  and 
standstill  reactance  of  0.3  ohm  per  phase.  The  motor  has  a  speed  of 
1460 RPM while delivering its rated full load torque. Compute the slip at 
maximum  torque  and  the  ratio  of  maximum  torque  to  full  load  torque. 
Neglect the stator impedance drop.  

(5) 

    
Q7 a) A 3 phase, 11 kV star connected synchronous motor draws a current of 

50 A from the mains. The effective per-phase synchronous impedance of 
the motor is (1+j5) ohms. Find the per-phase induced emf and load angle 
‘delta’ for an operating power factor of 0.9 leading.  

(10) 

 b) Explain any one method of starting a three-phase synchronous motor. (5) 
    

Q8 a) Explain  how  the voltage  regulation  of  a  three  phase  cylindrical  rotor 
synchronous  generator  can be  determined  by  ‘Synchronous  Impedance 
Method’.  Draw  the  relevant  circuit  diagrams  and  explain  the  procedure 
for conducting the ‘Open Circuit Test’ and ‘Short Circuit Test’. 

(10) 

 b) Explain  the  principle  of  operation  of  the Star-Delta  starter used for 
starting a 3-phase Squirrel Cage Induction Motor. 

(5) 

    
Q9 a) Explain the principle of operation of a single phase Induction Motor  from 

its ‘Double Field Revolving Theory’ and hence derive its equivalent circuit 
by referring to the equivalent circuit of the three-phase induction motor. 

(10) 

 b) Draw and explain the ‘Speed-Torque’ characteristic of a single phase AC 
series motor. 

(5) 
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