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Question Paper Code : X 20492

B.E./B.Tech. Degree Examinations, NOVEMBER/DECEMBER 2020 And 
April/May 2021 

Fifth Semester 
Electrical and Electronics Engineering 

ee 6504 – electrical machines – II 
(Regulations 2013) 

(Common to : PTEE6504 – Electrical Machines – II for B.E. (Part-Time) – 
Electrical and Electronics Engineering – Fourth Semester (Regulations – 2014))

Time : Three Hours	M aximum : 100 Marks

Answer all questions 

	P art – A	 (10×2=20 Marks)

	 1.	 What is meant by single layer and double layer winding ?

	 2.	 Define voltage regulation.

	 3.	 What are the various functions of damper winding provided with synchronous 

motor ?

	 4.	 What is meant by hunting ?

	 5.	 Why slots on the rotor of a 3-phase induction motor are skewed ?

	 6.	L ist the salient characteristic features of double-squirrel cage induction motor.

	 7.	 Name the two windings of a single-phase induction motor.

	 8.	S pecify the use of single-phase induction motor.

	 9.	 Why single phase induction motor is not self starting ?

	10.	H ow can the direction of a capacitor run motor be reversed ?
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	P art – B	 (5×13=65 Marks)

	11.	 a)	L ist the methods used to predetermine the voltage regulation of synchronous 

machine and explain the MMF method.	

(OR)

	 b)	 i)	 Describe with neat sketches, the constructional details of a salient pole type 

alternator.	 (8)

		  ii)	 Derive the emf equation of an Alternator.	 (5)

	12.	 a)	 i)	Explain V and inverted V curves as applied to synchronous motors.	 (8)

		  ii)	 Briefly describe the phenomenon of ‘hunting’ in a synchronous machine. 

How is it remedied ?	 (5)

(OR)

	 b)	 i)	 Describe in brief two methods used for starting a synchronous motor.	 (8)

		  ii)	 With a suitable phasor diagram, explain the improvement of power factor 

of a load by synchronous condenser.	 (5)

	13.	 a)	 Explain in detail the construction of circle diagram of an induction motor.

(OR)

	 b)	 i)	S ketch and explain the torque slip characteristics of the 3 phase cage and 

slip-ring induction motors. Show the stable region in the graph. 	 (6)

		  ii)	A  3 phase, 25 kW, 400 V, 50 Hz, 8-pole induction motor has rotor resistance 

of 0.08 ohm and standstill resistance of 0.4 ohm. The effective stator/ rotor 

turn ratio is 2.5/1. The motor is to drive a constant-torque load of 250 N-m. 

Neglect stator impedance.

	 1)	 Calculate the minimum resistance to be added in rotor circuit for the 

motor to start up on load.

	 2)	A t what speed would the motor run, if the added rotor resistance is (A) 

left in the circuit, and (B) subsequently short circuited.	 (7)
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	14.	 a)	 Explain the concept of crawling and cogging of induction motor in detail. 

(OR)

	 b)	 Describe the constructional features and operating characteristics of 

single-phase shaded pole motor.

	15.	 a)	 i)	Explain the operating principle of hysteresis motor with neat diagram.	 (7)

		  ii)	 Explain the operating principle of Linear Induction motor with neat 

diagram.	 (6)

(OR)

	 b)	 Using double field revolving theory, explain why a single phase induction motor 

is not self starting. Also obtain the equivalent circuit of single phase induction 

motor with necessary equations. 

	 Part – C	 (1×15=15 Marks)

	16.	 a)	 Explain two reaction theory as applied to synchronous machines.	 (15)

(OR)

	 b)	 Explain with necessary circuit diagrams, the experimental tests conducted on 

an induction motor to draw the circle diagram. How will you determine the 

motor characteristics from the circle diagram ?	 (15)

–––––––––––––  
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Answer all questions

	P art – A	 (10×2=20 Marks)

	 1.	 Define distribution factor kd.

	 2.	 Define synchronizing torque.

	 3.	 What are V curves ?

	 4.	 What are the starting methods of synchronous motor ?

	 5.	 Define ‘slip’ of an induction motor.

	 6.	 What are the advantages of double squirrel cage induction motor ?

	 7.	 What are the different methods of starting 3-phase induction motor ?

	 8.	 What is meant by slip power recovery scheme ?

	 9.	 Distinguish the terms rotating and pulsating magnetic fields.

	10.	S tate the limitations of shaded pole motors.



 

	P art – B 	 (5×16=80 Marks)

	11.	 a)	 i)	 Describe the POTIER method of determining the regulation of an 
alternator.	 (8)

	 ii)	A  3.3 kV alternator gave the following results :
	 	 Field current (A) : 	 16	 25	 37.5	 50	 70
	 	 OC voltage (kV) : 	 1.55	 2.45	 3.3	 3.75	 4.15
		A   field current of 18 A is found to cause the full load current to flow through 

the winding during short circuit test. Predetermine the full load voltage 
regulation at (1) 0.8 pf lag and (2) 0.8 pf lead by MMF method.		  (8)

(OR)

	 b)	 i)	 Describe the slip test for finding Xd and Xq.	 (8)
	 ii)	 Two similar, 3 phase alternators work in parallel and deliver a total real 

power of 1800 kW at 11kV and at 0.85 pf lagging to the load. Each alternator 
initially supplied half the load power. The excitation of the first alternator 
is then increased such that its line current becomes 60 A lagging. Find the 
line current delivered by the second alternator.	 (8)

	12.	 a)	 i)	 Describe in detail about the effect of load change on load angle and power 
factor of a 3Φ synchronous motor operating on infinite bus bar and constant 
excitation.	 (10)

	 ii)	 Discuss in detail how V curves is obtained for a synchronous motor.	 (6)

(OR)

	 b)	 Describe the various methods of starting the synchronous motor.	 (16)

13.		 a)	 Explain the construction and working principle of three phase induction 
motor.	

(OR)

	 b)	A  110-V, 3-phase, star-connected induction motor takes 25 A at a line voltage 
of 30V with rotor locked. With this line voltage, power input to motor is 440 W 
and core loss is 40 W. The d.c. resistance between a pair of stator terminals is 
0.1 ohm. If the ratio of a.c. to d.c. resistance is 1.6, find the equivalent leakage 
reactance/phase of the motor and the stator and rotor resistance per phase.

14.		 a)	 With neat diagrams, explain working of any two types of starter used for 
3-phase squirrel cage induction motor.	 (16)

(OR)

	 b)	 i)	 Explain the speed control of 3-phase wound rotor induction motor by rotor 
resistance method.	 (8)

	 ii)	 Explain in details the slip recovery scheme.	 (8)
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	15.	 a)	 i)	I llustrate the operation of single phase induction motor with double field 
revolving theory.	 (8)

	 ii)	A  220V, 6-pole, 50 Hz, single-winding 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:

	 1) 	 The ratio Emf/Emb.

	 2)	 The ratio Tf/Tb.

	 3) 	 The gross total torque.	 (8)

(OR)

	 b)	 i)	 Explain the theory of Brushless DC Machine.	 (8)

	 ii)	 Write short notes on Stepper Motor.	 (8)

–––––––––––––
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 B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2021. 
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Electrical and Electronics Engineering 
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(Common to PTEE2302 for B.E (Part-Time) Fourth semester- EEE-  
Regulations- 2009) 

Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. State the causes of voltage drop in an alternator when loaded. 

2. What is meant by armature reaction? 

3. What is meant by hunting of a synchronous motor? 

4. What are the uses of damper winding in synchronous motor? 

5. What is meant by Slip in Induction motor? 

6. What is the purpose of conducting blocked rotor test? 

7. State an important distinguishing factor of induction generator and alternator. 

8. Draw the torque speed characteristics of an induction motor whose rotor       

resistance is very large compared to rotor inductance. 

9. Draw the torque slip characteristics of single phase induction motor. 

10. What will be the direction of rotation of a shaded pole single phase induction      

motor? 
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PART B — (5 × 16 = 80 marks) 

11. (a) (i) With neat sketch describe the construction and principle of 
 operation of salient pole alternator.                      (6) 

  (ii) Derive the EMF equation of an alternator.                  (6) 

  (iii) A 4-pole alternator has an armature with 25 slots and 8 conductors                           
 per slot and rotates at 1500 rpm and the flux per pole is 0.05Wb,                           
 Calculate the e.m.f generated, If winding factor is 0.96 and all the                           
 conductors are in series   (4) 

Or 

 (b) (i) Explain the EMF method of determining the regulation of an 
 alternator     (8) 

  (ii) State and explain the conditions for parallel operation of  
 alternators.    (8) 

12. (a) Illustrate through neat phasor diagram, the functioning of synchronous                           
machine with varying excitation under constant real power load  

Or 

 (b) Illustrate the phenomenon of hunting and the use of damper winding                           
with the help of dynamic equations.  

13. (a) (i) Derive the torque-slip characteristics of 3 phase induction motor                           
 and explain.                                               (8) 

  (ii) The real power input to a 415 V, 50 Hz, 6 pole, 3-phase induction                           
 motor running at 970 rpm is 41 kW. The input power factor is 0.9.                           
 The stator losses amount to 1.1kW and the mechanical losses total                          
 1.2 kW. Calculate the line current, slip, rotor copper loss,                           
 mechanical power output and efficiency.                    (8) 

Or 

 (b) (i) Show how a 3 phase induction motor can be represented by an                          
 approximate equivalent circuit.                            (8) 

  (ii) Explain with necessary diagrams the principle of operation and                           
 characteristics of the double cage induction motor.        (8) 

14. (a) Discuss the following starters for three phase induction motor: 

  (i) Autotransformer starter   (8) 

  (ii) Star-Delta starter   (8) 

Or 

 (b) Explain in detail with a neat diagram, the slip power recovery scheme.  
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15. (a) Explain with suitable diagram the working principle of split-phase  
 and   capacitor start induction motor.                               (8+8) 

Or 

 (b) Discuss briefly the operation and characteristics of 

          (i) Repulsion motor                                            (8) 

          (ii) AC series motor.                                           (8) 

————————— 
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Time : Three hours Maximum : 100 marks 

Answer ALL questions. 

PART A — (10  2 = 20 marks) 

1. Write the equation for frequency of emf induced in an alternator. 

2. Identify the type of synchronous generators that are used in hydroelectric 
plant. 

3. When is synchronous motor is said to receive 100% excitation? 

4. What are the causes of hunting? 

5. How can the direction of rotation of 3 phase induction motor be reversed? 

6. What is the advantages of skewing the rotor slots? 

7. What is the effect of change in input voltage on starting torque of induction 
motor? 

8. State two advantages of speed control of induction motor by injecting an e.m.f 
in the rotor circuit. 

9. What is the function of centrifugal switch in a single phase induction motor? 

10. Mention the applications of stepper motor. 

Question Paper Code : 70479 
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PART B — (5  13 = 65 marks) 

11. (a) (i) Explain  step by step method of potier triangle method of 
determining the regulation of an alternator. (6) 

  (ii) A 30MVA, 15KV, 60Hz ac generator has a synchronous reactance of 
1.2 pu and a resistance of 0.02 pu. Calculate 

   (1) the base voltage, base power and base impedance of the 
generator, 

   (2) the actual value of the synchronous reactance, 

   (3) the actual winding resistance, per phase 

   (4) the total full-load copper losses. (7) 

Or 

 (b) A 3 phase Y-connected, 1000 KVA, 2000 V, 50 Hz alternator gave the 
following open-circuit and short circuit test readings : 

Field current (A) : 10 20 25 30 40 50 

O.C. Voltage (V) : 800 1500 1760 2000 2350 2600 

S.C. armature current (A) : – 200 250 300 – – 

  The armature effective resistance per phase is 0.2  .  Draw the 
characteristic curves and determine the full load percentage regulation at 

  (i) 0.8 p.f lagging, 

  (ii) 0.8 p.f leading by MMF method. (13) 

12. (a) Explain V-curves and inverted V-curves.  

Or 

 (b) Explain briefly the features and principle of operation of three-phase 
synchronous motor. 

13. (a) Sketch and explain the torque slip characteristics of the 3 phase cage and 
slip-ring induction motors. Show the stable region in the graph. (13) 

Or 

 (b) (i) A 3 phase induction motor has a starting torque of 100% and a 
maximum torque of 200% of the full load torque. Determine: 

   (1) Slip at which maximum torque occurs; 

   (2) Full load slip; 

   (3) Rotor current at starting in per unit of full-load rotor current.                           
   (7)  

  (ii) Explain the working principle of 3 phase induction motor.      (6) 
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14. (a) Explain the speed control methods of a three phase induction motor.  (13) 

Or 

 (b) With neat diagrams, explain the working of  

  (i) Star-Delta Starter 

  (ii) Auto Transformer Starter for 3 phase induction motor. (13) 

15. (a) (i) Derive the equivalent circuit of a single phase induction motor with 
the help of double field revolving theory. (8) 

  (ii) Describe the working of repulsion motor. (5) 

Or 

 (b) (i) Draw and explain the schematic diagram and torque-speed 
characteristic of capacitor-start, capacitor-run single phase 
induction motor.   (6) 

  (ii) Write short notes on ‘AC servo-motors’. (7) 

PART C — (1  15 = 15 marks) 

16. (a) Explain the V/F control technique in 3  IM. (15) 

Or 

 (b) With neat diagram, explain the construction and operation of shaded pole 
induction motor.   (15) 

——————— 


