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B.E./B.TECH. Degree Examination, December 2020 
Third Semester  

EE16303-Electrical Machines-I 
(Regulation 2016) 

Time: Three hours                                                                                                        Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. When the current through the coil of an electromagnet reverses, the 

(a) direction of the magnetic field reverses  
(b) direction of the magnetic field remains unchanged 
(c) magnetic field expands 
(d) magnetic field collapses 

2. What will happen if the primary of a transformer is connected to D.C supply? 
(a)Transformer will operate with low efficiency  
(b)Transformer will operate with high efficiency 
(c) No effect           
(d) Transformer may start to smoke and burn 

3. Laminated cores in electrical machines are used to reduce 
(a) Copper loss  (b) Eddy current loss  (c) Hysteresis loss  (d) All of the above 

4 Lap winding is suitable for --------------------current ----------------voltage D.C generator 
(a) High, low  (b)low, high  (c) low, low  (d) high, high 

5. List four laws governing the magnetic circuit 
6. Why are breathers used in transformers? 
7. Under What circumstances does a dc shunt generator fails to generate? 
8. List out all methods for finding efficiency of a DC machine 

PART B - (4 X16 = 64 marks) 
09. (a) (i) For the magnetic circuit as show below, find the self and mutual inductance 

between the two coils. Assume core permeability = 1600 

 

(12) 
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  (ii) Write a short note on Permanent magnet materials (4) 
(OR) 

 (b) (i) Compare statically and dynamically induced emf by their similarities and 
dissimilarities     

(8) 

  (ii) The core loss for a given specimen of magnetic material is found to be 2000W at 
50 Hz. Keeping the flux density constant, the frequency of the supply is raised to 
75Hz resulting in a core loss of 3200Ws. Compute separately hysteresis and eddy 
current losses at both frequencies. 

(8) 

 
10. (a) Explain in detail the construction and working principle of a transformer. Also, derive 

its EMF equation 
(16) 

(OR) 
 (b) (i) In a 25KVA 2000/200V transformer the constant and variable losses are 350W 

and 400W respectively. Calculate the efficiency on unity power factor  at full load 
and half of the full load. 

(8) 

  (ii) What is auto- transformer? State the application of auto- transformer. Derive an 
expression for saving of copper in an auto transformer. 

(8) 

 
11. (a) With neat sketch discuss the multiply-excited magnetic field system in 

electromechanical energy conversion systems. Also obtain the expression for field 
energy in the system. 

(16) 

(OR) 
 (b) Explain the rotating MMF formation in a rotating machine with needed assumptions and 

equations. 
(16) 

 
12. (a) Explain the construction and principle of operation of DC Generator with neat diagram 

and also derive its EMF equation. 
(16) 

(OR) 
 (b) (i) The Hopkinson’s test on two shunt machines gave the following results for full-

load. Line voltage, 250V: line current excluding field currents, 50A; Motor 
armature current, 380A; Field currents 5A and 4.2A. calculate the efficiency of 
each machine. Armature resistance of each machine is 0.025Ω                                   

(8) 

  (ii) Illustrate a three phase starter used for a DC motor. (8) 
 


