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B.E/B.TECH Degree Examination, January 2021 
Third Semester 

EE18303-ELECTRICAL MACHINES - I 
(Regulation 2018) 

Time: Three hours                                                                                                  Maximum: 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Magnetic materials are classified by __________ relationship 

(a) low permeability and linear B-H                     (b) high permeability and non-linear B-H  
(c) low permeability and non-linear B-H              (d) high permeability and linear B-H 

2. A 2/1 ratio, two-winding transformer is connected as an auto transformer. Its kVA rating as an 
auto transformer compared to a two-winding transformer is 
(a) same   (b) 1.5 times    (c) 2 times     (d) 3 times 

3. In a 10-pole, lap-wound d.c. generator, the number of active armature conductors per pole is 
50. The number of compensating conductors per pole required is  
(a) 5         (b) 10          (c) 50          (d) 500 

4. Neglecting saturation, if current taken by a series motor is increased from 10 A to 12 A, the 
percentage increase in its torque is ____ percent 
(a) 20       (b) 44          (c) 30.5       (d) 16.6 

5. List out frequency sensitive losses and their relationship. 
6. Why do all practical energy conversion devices make use of the magnetic field as a coupling? 

medium rather than an electric field? 
7. What is the difference between compensating winding and interpoles? 
8. Why does a DC series motor run at a dangerous speed without load? 

 
PART B - (4 X16 = 64 marks) 

09. (a) 

 The magnetic circuit shown above has dimensions, Ac = Ag = 8 cm2, g = 0.060 cm, 
lc = 30 cm, and N = 600 turns. Assume r = 70,000. Find (a) the inductance, (b) 
magnetic stored energy for Bc = 1.0 T, and (c) the induced voltage for a 50 Hz time 
varying core flux of the form  Bc = 1.0 sin t T. 

(16) 

(OR) 
 (b) (i) Compare magnetic and electric circuits by their similarities and dissimilarities. (8) 
  (ii) The total core loss of a specimen of a silicon steel is found to be 1000 W at 50 

Hz. Keeping the flux density constant, the loss becomes 2000 W when the 
frequency is raised to 60 Hz. Calculate separately the hysteresis and eddy 
current loss at each of those frequencies. 

(8) 
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10. (a) (i) Discuss the operation of a transformer with necessary phasor diagrams when it 

is operating under load. 
(8) 

  (ii) The OC and SC tests on a 300/600 V, 50 Hz, single-phase transformer gave 
the following results: 
OC test (LV side): 300 V, 0.8 A, 70 W 
SC test (HV side): 20 V, 12 A, 90 W 
where LV and HV is low voltage and high voltage, respectively.  Find the 
equivalent circuit of the transformer referred to as LV side. 

(8) 

(OR) 
 (b) (i) Derive an expression for maximum efficiency of a transformer. (8) 
  (ii) A 3-phase bank of three single-phase transformers are fed from 3-phase 33 kV 

(line-to-line). It supplies a load of 6000 kVA at 11 kV (line-to-line). Both 
supply and load are 3-wire. Calculate the voltage and kVA rating of the single-
phase transformer for all possible 3-phase transformer connections. 

(8) 

 
11. (a) (i) Discuss the flow of energy in electromechanical devices in detail. (8) 
  (ii) A 4-pole, lap-wound dc machine has 728 armature conductors. Its field 

winding is excited from a dc source to create an air-gap flux of 32 mWb/pole. 
The machine (generator) is run from a prime mover at 1600 rpm. It supplies a 
current of 100 A to an electric load. Calculate 
(a) the electromagnetic power developed. 
(b) the torque provided by the prime mover. 

(8) 

(OR) 
 (b) (i) Derive an expression for emf generated in D.C. machine. (8) 
  (ii) A DC shunt generator delivers 195 A at terminal voltage of 200 V. The 

armature resistance and the shunt field resistance are 0.03 Ω and 40 Ω, 
respectively. The iron and friction losses are equal to 900 W. Find the 
following: (i) emf generated, (ii) total cu-losses, (iii) output of the prime mover 
and (iv) electrical efficiency. 

(8) 

 
12. (a) Explain the procedure to determine the efficiency of a DC motor using swinburne’s 

test and Hopkinsons test and compare. 
(16) 

(OR) 
 (b) (i) Discuss in detail about speed torque characteristics of dc motors. (6) 
  (ii) A 100 kW, 460 V DC shunt generator was runs as a motor on no-load at its 

rated voltage and speed. The total current taken was 9.8 A including a shunt 
current of 2.7 A. The resistance of the armature circuit is 0.25 . Calculate the 
efficiency at (i) full load and (ii) half load. 

(10) 


