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Part A - Answer ALL Questions.                    10  x 2 = 20 Marks 

No Question KL C0 

1. Give the reason why two reaction theory is applied only to salient pole machines. K2 C405.1 

2. Define synchronizing torque. K1 C405.1 

3. Demonstrate the uses of damper winding in synchronous motor. K3 C405.2 

4. Define pull –in and pull-out torque in synchronous motor. K1 C405.2 

5. A 3-phase squirrel cage induction motor should not be started directly from the 

main supply. State reasons. 

K2 C405.3 

6. Show the relationship between rotor input and rotor output in a three phase 

induction motor. 

K3 C405.3 

7. List out the methods of speed control of cage type 3 phase induction motor. K1 C405.4 

8. Compare Plugging, Dynamic braking and Regenerative braking. K4 C405.4 

9. List the applications of single phase induction motor. K1 C405.5 

10. Infer any two applications of universal motor. K1 C405.5 

                                                            Part B - Answer ALL Questions.                    2 x 16 = 80 Marks 

No                Question Marks KL CO 

11. (a) (i) Generalize the Equivalent circuit and phasor diagrams of a 

Synchronous generator for Different power factor loading. 

8 K2 C405.1 

(ii) Discuss the two reaction theory of salient pole alternator.  8 K2 C405.1 

 (or) (or)  (or) 

 (b) (i) Explain the procedures that are followed to connecting a 

Synchronous a machine to infinite bus bars. 

8 K2 C405.1 

(ii) Define the terms synchronous reactance and voltage 

regulation of alternator. Explain synchronous impedance 

method for determining regulation of an alternator. 

8 K2 C405.1 

   

12. (a) (i) A 1000 KVA,11000 V,3–phase star-connected synchronous 

motor has an armature resistance and reactance per phase of 

3.5Ω and 40 Ω respectively. Determine the induced emf 

and angular retardation of the rotor when fully loaded at 0.8 

p.f. lagging and 0.8 p.f. leading. 

8 K3 C405.2 

(ii) Deduce the expression for power delivered by a 

synchronous motor in terms of load angle (α). 

8 K2 C405.2 

                                                (or)   (or) 

 (b) (i) Formulate the power flow equations for a synchronous 

motor. 
8 K2 C405.2 



(ii) A 3300V, delta connected motor has a synchronous 

reactance per phase of 18 ohm. It operates at a leading 

power factor of 0.707 when drawing 800 kW from the 

mains. Calculate its excitation emf. 

8 K3 C405.2 

 

13. (a) (i) Sketch and Explain the torque slip characteristics of 3 

phase cage and slip-ring induction motors. Show the stable 

region in the graph. 

8 K2 C405.3 

  (ii) A 100kW, 330V, 50Hz, 3 phase, star connected induction 

motor has a synchronous speed of 500 rpm. The full load 

slip is 1.8% and full load power factor 0.85. Stator copper 

loss is 2440W, iron loss is 3500W, and a rotational loss is 

1200W. Calculate (i) rotor copper loss, (ii) the line current  

and (iii) the full load efficiency. 

8 K3 C405.3 

  (or) 

 (b) (i) Develop an equivalent circuit of 3 phase induction motor, 

states the difference between exact and approximate 

equivalent circuit. 

8 K4 C405.3 

  (ii) Explain briefly the construction and working principle of 

Different types of an induction motor. 

8 K2 C405.3 

 

14 (a) (i) Discuss the following starters for three phase induction 

motor: 

(i) Autotransformer starter (ii) Star-Delta Starter. 

8 K2 C405.4 

  (ii) 

 

The rotor resistance per phase of a 3-phase, 60 kW 

induction motor is 0.020W. Design a starter for this 

induction motor having six notches, where the upper 

current limit has to be the full load current so that the slip is 

2.5%. 

8 K6 C405.4 

(or) 

 (b) (i) With neat diagrams explain the working of any two types 

of starters used for squirrel cage type 3 phase induction 

motor. 

8 K2 C405.4 

  (ii) Explain the different methods of slip power recovery 

schemes. 

8 K2 C405.4 

 

15 (a) (i) Using double field revolving theory, compose why a single 

phase induction motor is not self-starting. Also obtain the 

equivalent circuit of single phase induction motor with 

necessary equations. 

8 K2 C405.5 

  (ii) Illustrate the operation of single phase induction motor with 

double field revolving theory. 

8 K2 C405.5 

(or) 

 (b) (i) A 220 V, 6-pole, 50 Hz, single phase induction motor has 

the following equivalent circuit parameters as referred to 

the stator.  

R1m= 3.0 Ω, X1m = 5.0 Ω,R2 = 1.5 Ω, X2 = 2.0 Ω 

Neglect the magnetizing current. When the motor runs at 

97%of the synchronous speed, Compute the following: 

(i) The ratio Emf/Emb 

(ii) The ratio Tf/Tb 

(iii) The gross total torque. 

8 K3 C405.5 

  (ii) Discuss the construction, operation and characteristics of 

the following: 

(i) Repulsion motor (ii) Servo motor. 

8 K2 C405.5 

  


