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Anna University Exams April / May 2016 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 4th Semester BE/BTECH 

EI6402 Electrical Machines 
Unit I 
1. Describe any two methods of speed control of D.C.motor. 
2. A long shunt compound wound generator gives 240 V at full load output of 100 A. The resistances 

of various windings of the machine are armature (including brush contact) -0.1Ω, series field 0.02Ω, 
interpole field 0.025Ω, shunt field - 100Ω, the iron loss at full load is 1000 W; windage a 
friction/losses total 500 W. Calculate full load efficiency of the machine. 

3. Describe the principle, construction and working of DC machines. 
4. Discuss in detail the different types of D.C. generators with its winding diagram. 
5. Develop a) emf equation of DC generator b) torque equation of a DC motor. 
6. With a neat sketch explain the operation of 4-point starter. Compare the advantages of this starter 

over 3-point starter? 
7. A shunt generator delivers 50 kW at 250 V and 400 r.p.m. The armature and field resistances are 

0.2 and 50 ohms respectively. Calculate the speed of the machine running as a shunt motor and 
taking 50 kW input at 250 V 

Unit II 
1. Explain the single phase transformer principle on load condition with necessary diagrams. Develop 

the condition to obtain maximum efficiency of a transformer. 
2. A 250/500 V transformer gave the following test results: Short circuit test with low-voltage winding 

short-circuited : 20 V, 12 A, 100 W. Open circuit test ; 250 V, 1 A, 80 W on low-voltage side. 
Calculate the circuit constants and draw the equivalent circuit. Also determine the efficiency when 
the output is 10 A at 500 V and 0.8 power factor lagging. 

3. Define the term voltage regulation of a transformer and derive the expression for voltage 
regulation.  

4. Describe the various types of connections used in three phase transformer. 
5. i) Draw an ideal single phase transformer and explain the principle of operation, the concept of step 

up and step down transformer. ii) Draw and explain the operation of an autotransformer. What are 
the applications of autotransformer? 

6. The following data refers to a single phase transformer turn ratio 19.5:1, R1 = 25Ω, X1 = 100Ω, R2 = 
0.06 Ω, X2 = 0.25 Ω, No load current = 1.25. A leading the flux by 30°. The secondary delivers 200 A 
at a terminal voltage of 500 V and pf of 0.8 lagging. Calculate with the phasor diagram, the applied 
voltage, primary power factor and efficiency.  

7. Describe the phasor diagram of the transformer under (1) Resistive load (2) Capacitive load (3) 
Inductive load.  

8. Develop the EMF equation of a single-phase transformer with respect to its primary and secondary 
windings. 

Unit III 
1. A 3.3 kV star connected synchronous motor has a synchronous reactance of 5.5 Ohms. It operates 

at rated terminal voltage and draws 750 kV from the supply at 0.8 leading p.f. calculate its p.f. when 
the motor shafts load is 1000 kW with same excitation. 

2. Describe the constructional details and operating principles of an alternator. Derive the emf 
equation and draw the vector diagram. 

3. Develop the equation of induced emf for an alternator and draw the vector diagram of a loaded 
alternator 

4. Explain the effect of excitation on armature current and power factor and hence draw the ‘V’ and 
inverted ‘V’ curves. 
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5. Describe the working principle of a synchronous motor with necessary waveforms. Develop an 
expression for the power developed in a synchronous motor. 

6. i) Draw and explain the vector diagram, when the alternator is loaded with (1) Resistive (2) 
Inductive and (3) Capacitive ii) Develop the equation for pull-out torque. 

Unit IV 
1. Discuss in detail, the construction and working principle of three phase induction motor. With neat 

diagram explain the production of rotating magnetic field. 
2. With a neat diagram, explain the starting of slip-ring induction motor. 
3. i) Draw and explain the slip-torque characteristics of 3-phase induction motor. ii) Describe the 

working of autotransformer starter of a 3 phase induction motor with a neat diagram. 
4. Discuss in detail the various methods of speed control of induction motor. 
5. i) Explain the star-delta method of starting of 3ϕ induction motor. ii) Discuss briefly different 

methods of stator side control of speed of a 3ϕ induction motor.  
6. i) Explain any one method of speed control of an induction motor with respect to stator and rotor 

side each. ii) The power input to 400 volts, 60 Hz, 6-pole, 3-phase induction motor running at 1140 
rpm is 40 KW at 0.8 pf lag. Stator losses are 1 KW and the friction and windage losses are 2 KW. 
Calculate the following: (1) Slip, (2) Rotor copper loss, (3) The brake h.p., (4) Efficiency and (5) Input 
current 

Unit V 
1. Discuss in detail the working, principle of (1) Capacitor start capacitor run motors (2) Universal 

motor. 
2.  With a neat diagram describe the principle, working of (1) Shaded pole motor (2) Hysteresis motor 
3. Describe the construction and principle of working of switched reluctance motor with neat 

diagrams and mention its applications. 
4. With a neat diagram explain the construction and working principle of Permanent magnet 

synchronous motor. 
5. i) Explain the double-field revolving theory of a single phase induction motor. ii) Discuss any one 

type of single-phase induction motor with necessary diagram. 
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