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Seat No.: ________ Enrolment No.___________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY  
BE - SEMESTER–V (NEW) - EXAMINATION – SUMMER 2017 

 

Subject Code: 2152001            Date: 27/04/2017 

Subject Name: Electro Mechanical Energy Conversion 

Time: 02:30 PM to 05:00 PM      Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  

 

Q.1  MCQs 14 

 1. Permanent magnet are manufactured by 

(a) Copper sulphate (b) Iron and cobalt (c) Cobalt and nickel (d) ALNICO 
 

 2. The materials with permeability less than unity are called 

(a) Diamagnetic materials (b) Paramagnetic materials (c) Ferromagnetic 

materials (d) Anti ferromagnetic materials 

 

 3. Which of the following dc generator cannot build up on open circuit? 

(a) Shunt (b) Series (c) Short shunt (d) Long shunt   
 

 4. The normal value of the armature resistance of a dc motor is 

(a) 0.005 Ω(b) 0.5Ω(c) 10Ω(d) 100Ω 
 

 5. The efficiency of a 3-phase I.M. is approximately proportional to 

(a) (1-s) (b) s (c) N (d) Ns 
 

 6. A repulsion motor is equipped with  

(a) a commutator(b) slip-rings (c) a repeller (d) neither (a) nor (b) 
 

 7. A 50 Hz alternator will run at the greatest possible speed if it is wound for 

…………. poles. 

(a) 8(b) 6 (c) 4(d) 2 

 

 8. The angle between the synchronously rotating stator flux and rotor poles 

of a synchronous motor is called ………… angle. 

(a) synchronizing (b) torque (c) power factor (d) slip 

 

 9. A single-stack, 4-phase, 6-pole VR stepper motor will have a step angle of  

(a) 15°(b) 30° (c) 45°(d) 90° 
 

 10. One of the basic requirements of a servomotor is that it must produce high 

torque at all  

(a) loads (b) frequencies (c) speeds (d) voltages 

 

 11. Hysteresis loss in a magnetic material depends upon 

(a) area of hysteresis loop (b) frequency of reversal of field (c) volume of 

magnetic material (d) all of the above  

 

 12. The armature core of a DC machine is laminated to minimize 

(a) hysteresis loss(b) eddy current loss(c) mechanical loss (d) temperature 

rise 

 

 13. The capacitor in a capacitor-start induction-run ac motor is connected in 

series with …………………… winding. 

(a) starting (b) running(c) squirrel-cage(d) compensating 
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 14. In system international, unit of mutual inductance is 

(a) henry (b) VsA-1(c) Wb (d) both (a) and (b) 
 

Q.2 (a) Define: (1) Magnetic flux density (2) Self-inductance and (3) Induced 

EMF. 
03 

 (b) Explain with usual expression Faraday’s and Lenz’s law. 04 

 (c) Derive expression for induced voltages in a moving conductor placed in a 

magnetic field. 
07 

  OR  

 (c) What is fringing and leakage flux? What are the effects of fringing and 

leakage flux on calculations of various parameters of magnetic circuits? 
07 

Q.3 (a) Distinguish between singly-excited and doubly-excited systems. 03 

 (b) Define: Magnetization. Explain the methods of analysis of ferromagnetic 

circuits. 
04 

 (c) A 500 V dc shunt motor takes a 4 A on no load. The armature resistance 

including that of brushes is 0.2 Ω and the field current is 1 A. Estimate the 

output and the efficiency when the input current is (a) 20 A, and (b) 100A.   

 

07 

 

  OR  

Q.3 (a) Explain the working principle of DC motor. 03 

 (b) Draw and explain magnetization characteristics of DC generator. 04 

 (c) Define field energy and coenergy. Prove that field energy and coenergy in 

a linear magnetic system are given by identical expressions. 
07 

Q.4 (a) Explain various power stages in 3 phase induction motor using suitable 

power flow diagram. 
03 

 (b) Explain method of starting of 3 phase synchronous motor. 04 

 (c) A 500 V, 6-pole, 50 Hz, 3-phase induction motor develops 20 kW 

inclusive of mechanical losses when running at 995 r.p.m., the p.f. being 

0.87. Calculate (a) the slip, (b) the rotor copper loss, (c) the total input if 

the stator loss is 1500 W, (d) line current, and (e) the rotor current 

frequency.    

07 

  OR  

Q.4 (a) What are the disadvantages of a single phase induction motor when 

compared with a 3 phase induction motor? 
03 

 (b) A 3-phase, 50 Hz, 4-pole induction motor has a slip of 4%. Calculate: (a) 

speed of the motor; (b) frequency of rotor emf. If the rotor has a resistance 

of 1 Ω and standstill reactance of 4 Ω, calculate the power factor (i) at 

standstill, and (ii) at a speed of 1400 r.p.m. 

04 

 (c) Explain construction and working principle of 3 phase Induction Motor. 07 

Q.5 (a) State the advantages of servomotors over large industrial motors. 03 

 (b) Write a short note on reluctance motor. 04 

 (c) List out the starting methods of single phase induction motor. Explain the 

shaded pole motor with its application. 
07 

  OR  

Q.5 (a) What are the main advantages and disadvantages of hybrid stepper 

motors? 
03 

 (b) What types of permanent magnet materials are used for PMDC motors? 

State their properties and applications. 
04 

 (c) List various types of stepper motors and explain variable reluctance 

stepper motor. 
07 
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