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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 4th Semester BE/BTECH 

EE6401 Electrical Machines - I 
UNIT – I 

1. (i) Define the terms self-inductance and mutual inductance.Derive the expression for the self and mutual 

inductance of two coils connected in series. 

(ii) When two coils are connected in series, their effective inductance is found to be 10 H.  When the 

connections of one coil are reversed, the effective inductance is 6 H.  If the coefficient of coupling is 0.6, 

calculate the self-inductance of each coil and the mutual inductance. 

2. (i) Explain the different types of magnetic circuits with neat diagram. 

(ii) A steel ring has a mean diameter of 20 cm, a cross section of 25 cm2 and a radial air gap of 0.8 mm cut 

across it.  When excited by a current of 1 A through a coil of 1 000 turns wound on the ring core, it produces 

an air gap flux of 1 mWb.  Neglecting leakage and fringing, calculate (a) relative permeability of steel and (b) 

total reluctance of the magnetic circuit. 

3. (i) Explain the various types of core losses. 

(ii) Two mutually linked air-cored coils ‘a’ and ‘b’ have complete inductance la = 0.05 H and lb = 0.15 H.  Coil 

‘a’ is excited and coil ‘b’ is left open.  It is found that when the current in coil a decreases at a uniform rate 

from 6 A to 1 A in 0.005 s a voltage of 60.6 V is induced in coil ‘b’.  Determine the mutual inductance and the 

coupling coefficient. 

4.(i) Explain Satiscally and Dynamically induced emf. 

(ii) The magnetic flux density on the surface of an iron face is 1.8 T which is a typical saturation level value 

for ferromagnetic material.  Find the force density on the iron face. 

5. (i) A straight conductors of 1.5 m length carries a current of 40 A.  It is lying at right angles to a uniform 

magnetic flux density of 0.8 T.  Find (a) the force developed on the conductor, (b) the power required to drive 

the conductor at a uniform speed of 25 m/s and (c) the emf induced in the conductor. 

(ii). Explain in detail about A.C operation of magnetic circuits. 

 

UNIT – II 

1. (i) Derive the EMF equation of a transformer. 
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(ii) A 5 kVA, 2 300 / 230 V, 50 Hz transformer was tested for the iron losses with normal excitation and copper 

losses at full load and these were found to be 40 W and 112 W respectively. Calculate the efficiencies of the 

transformer at 0.8 power factor for the following kVA outputs:  1.25, 2.5, 3.75, 5.0, 6.25 and 7.5.  Plot 

efficiency Vs kVA output curve. 

2.(i) Explain the constructional details of core and shell type transformers. 

 (ii) Draw and explain the no-load phasor diagram of a single phase transformer. 

3. (i) Obtain the equivalent circuit of a 200 / 400 V, 50 Hz, single phase transformer from the following test 

data: 

O.C. Test:              200V, 0.7 A, 70 W – on L.V. side 

S.C. Test:                15 V, 10 A, 85 W – on H.V. side. 

(ii) What is sumpner’s test? Draw the circuit diagram to conduct the test. 

4. (i) Describe the procedure for conducting open-circuit and short-circuit tests on a single phase 

transformer.  How can the parameters be found from these tests? 

(ii) Why are the tap-changing transformers required?  Explain the operation of no- load tap-changing 

transformer. 

5. (i) Explain in detail about the parallel operation of single phase transformers. 

(ii) Explain the working principle of auto transformer and also explain the Scott connection of transformer.  

 

UNIT – III 

1.(i)Explain the concept of electromechanical energy conversion with neat diagram. 

(ii)Derive an expression for the magnetic torque developed in a doubly excited translation magnetic system. 

2.Explain the concept of singly-excited machines and derive the expression for field energy, co-energy and 

the mechanical force in a single excited magnetic system. 

3.(i) Explain with neat diagram the concept of MMF space wave of a single coil. 

(ii) A 3 phase, 50 Hz star connected alternator with 2 layer winding is running at 600 rpm. It has 12 T/coil, 4 

slots / pole / phase and a coil-pitch of 10 slots.  If the flux per pole is 0.035 Wb sinusoidal distributed, find 

the phase and line emf induced. Assume that the total T/P are series connected. 

4.(i) Derive an expression for the generated emf in synchronous machine. 
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(ii) Determine the breadth and pitch factors for a 4 pole, 3 phase winding with 2 slots / pole / phase coil span 

in 5 slot pitches. 

5.(i) Explain the concept of rotating magnetic fields in AC machines. 

(ii)In a double excited rotary machine, the inductance coefficients are: L11 = (1.1 + 0.4 cos 2θ); L22 = (0.03 + 

0.005 cos 2θ); L12 = 0.2 cos θ.  The exciting currents are i1 = 8 A, i2 = 50 A.  Obtain the torque/angular 

displacement relation. 

 

UNIT – IV 

1.(i) Derive an expression for the emf generated in the armature winding of a dc machine. 

(ii) A long-shunt compound generator delivers a load current of 50 A at 500 V and has armature, series field 

and shunt field resistances of 0.05 Ω, 0.03 Ω and 250 Ω respectively.  Calculate the generated voltage and 

the armature current.  Allow VI per brush for contact drop. 

2. (i) Explain the construction of dc machine with neat diagram. 

(ii) A 100 kW DC hunt generator driven by a belt from an engine runs at 750 rpm and is connected to 230 V 

dc mains. When the belt breaks, it continues to run as a motor drawing 9kW from the mains. At what speed 

would it run? Given: Armature resistance= 0.018 Ω and field resistance=115Ω  

3.(i) Explain the various methods of excitation of dc machines. 

(ii) Draw the OCC Characteristics and External Characteristics of DC generator.  

4.(i) A 6-pole DC generator has 150 slots. Each slots has 8 conductors and each conductor has resistance of 

0.01Ω.The armature terminal current is 15 A. Calculate the current per conductor and the drop in armature 

for Lap and Wave winding connections.  

(ii) Explain armature reaction in detail. 

5.(i)  Obtain the condition for maximum efficiency of the DC generator. 

(ii) Explain the methods of commutation in detail. 

UNIT – V 

1. Explain the various methods of controlling the speed of a DC shunt motor and bring out their merits and 

demerits. Also, state the situations where each method is suitable.  

2. (i) What are the various starting methods of DC motor? Explain any one method.  
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(ii) A DC series motor runs at 500 rpm on 220 V supply drawing a current of 50 A. The total resistance of the 

machine is 0.15Ω, Calculate the value of the extra resistance to be connected in series with the motor circuit 

that will reduce the speed to 300 rpm. The load torque being then half of the previous to the current.  

3.(i) With neat circuit diagram explain the conduction of Swinburne’s test and also explain the efficiency 

calculation as generator. 

(ii) A 250 V dc shunt motor runs at 1000 rpm on no load and takes 5A.The armature and shunt field resistance 

are 0.2Ω and 250Ω respectively. Calculate the speed when loaded and taking a current of 50A.Due to 

armature reaction the field weakens by 3%  

4. Explain the types of DC Motor and also draw the speed torque caracteristics of dc motor. 

5.(i) Explain the different types of electrical braking. 

(ii) With neat circuit diagram explain the procedure and conduction of Hopkinson’s test.  
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