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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
EE18303 – ELECTRICAL MACHINES - I 

(Electrical and Electronics Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. What is stacking factor? 1 R 
2. What is dynamically induced emf? 1 R 
3. Draw the no-load phasor diagram of transformer. 2 U 
4. What are the conditions for parallel operation of single-phase transformer? 2 R 
5. Define field energy and co-energy. 3 R 
6. Give an example for each of single and multiple excited system. 3 AP 
7. What is the function of compensating winding in DC machine? 4 U 
8. A 4 pole generator having wave wound armature winding has 50 slots each slot 

contains 20 conductors. What will be the voltage generated in the machine, when 
driven at 1500 rpm, assuming the flux per pole to be 70 mwb? 

4 AP 

9. Why DC series motor is always started with Load?  5 U 
10. What is the necessity for starters in a DC motor? 5 U 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Explain the two different types of magnetic circuits with neat 
diagram. 

(16) 1 U 
(OR) 

 (b) Explain the AC operation of magnetic circuits. Also derive the 
energy stored under A.C operation. 

(16) 1 U 
 

12. (a) (i) Explain the operation of a transformer with necessary vector 
diagram on load with lagging power factor. 

(8) 2 AN 

  (ii) Derive the condition for maximum efficiency in a transformer. (8) 2 AP 
(OR) 
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 (b) (i) Derive an expression for saving of copper when an auto 
transformer is used. 

(8) 2 AP 
  (ii) Calculate the efficiency at half, full load of a 100 kVA 

transformer for PF of unity and 0.8. The copper loss is 1000 W 
at full-load and iron loss is 1000 W. 

(8) 2 AP 

 
13. (a) Obtain the expression for energy in a attracted armature relay 

magnetic system. 
(16) 3 U 

(OR) 
 (b) With an example explain the Multiple-excited magnetic field system. (16) 3 U 

 
14. (a) (i) Derive the EMF equation of a DC Generator. (8) 4 AP 
  (ii) In a 400 volts, DC compound generator, the resistance of the 

armature, series and shunt windings are 0.10 ohm, 0.05 ohm 
and 100 ohms respectively. The machine supplies power to 20 
Nos. resistive heaters, each rated 500 watts, 400 volts. 
Calculate the induced emf and armature currents when the 
generator is connected in (1) Short Shunt (2) Long Shunt. 
Allow brush contact drop of 2 volts per brush. 

(8) 4 AP 

(OR) 
 (b) Explain the effect of armature reaction in a DC generator. How are 

its demagnetizing and cross magnetizing ampere turns calculated? 
(16) 4 AP 

 
15. (a) (i) Explain the different methods of excitation of a DC motor with 

suitable diagrams. 
(8) 5 U 

  (ii) Determine the torque developed and shaft torque of 220 V, 6 
pole series motor with 1000 conductors wave connected 
supplying a load of 8.5 kW by taking 47 A from the mains. The 
flux/pole is 25 mwb and its armature resistance is 0.6 ohm. 

(8) 5 AP 

(OR) 
 (b) (i) A DC shunt machine when run as a motor on no-load takes     

440 W at 220 V and runs at 1000 rpm. The field current and 
armature resistances are 1.0 A and 0.5 ohm respectively. 
Calculate the efficiency of the machine when running (1) as a 
generator delivering 45 A at 220 V, (2) as a motor taking 45 A 
from a 220 V supply. 

(8) 5 AP 

  (ii) Draw the diagram of a 3 point starter and explain the principle 
of operation. 

(8) 5 U 
 
 


