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POKHARA UNIVERSITY  
 

Level: Bachelor Semester – Spring Year           : 2010 

Programme: BE Full Marks : 100 

Pass Mark : 45 

Course: Electrical Machine Time          : 3 hrs 
 

Candidates are required to give their answers in their own words as far 

as practicable. 

The figures in the margin indicate full marks. 

Attempt all the questions. 
 

1. a. Explain the working principle of a single phase induction motor. 

What is the effect of air gap in the magnetic circuit? 

b. A cast steel ring has a circular cross section of 3 cm in diameter and 

mean circumference of  80 cm. A 1 mm air-gap is cut in the ring 

which is wound with a coil of 600 turns. Estimate the current required 

to establish a flux of 0.75 mWb in the air-gap.          

Magnetization Data: 

5+2 

 

8 

H (AT/m) 200 400 600 800 1000 1200 1400 1600 

B (T) 0.1 0.32 0.6 0.9 1.08 1.18 1.27 1.32 

2. a. Describe various transformer tests used to compute performance 

characteristics of a transformer. 

b. Find the efficiency of a 150KVA single phase transformer at (i) full 

load p.f. (ii) 50% of full load at 0.8 p.f. Given the copper loss at full 

load is 1600 W and iron loss is 1400 W. 

8 
 

7 

3. a. Compare single unit of three phase transformer with three units of 

single phase transformer. Describe evolution of three phase 

transformer. 

b. Two single-phase transformer A and B are connected in parallel. 

They have same KVA ratings but their resistances are 0.005 per unit 

and 0.01 per unit and their leakage reactances are 0.05 per unit and 

0.04 per unit. If transformer A is operated at a p.f. of 0.8 (lag). What 

will be the load and p.f. of transformer A? 
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4. a. Explain armature reaction in DC machine. 

b. A 250V dc shunt motor has field resistance of 150Ω and armature 
7 
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resistance of 0.6Ω. The motor operates on no-load with a full field 

flux at its base speed of 1000rpm with armature current of 5A. If the 

machine drives a load requiring a torque of 100Nm. Calculate 

armature current and speed of motor? If the motor is required to 

develop 10KW at 1200rpm, what is the required value of the external 

series resistance in the field circuit? Neglect saturation and armature 

reaction. Assume linear magnetization. 

5. a. Describe the types of rotor in an alternator. What are the advantages 

of rotating magnet and stationary armature system of alternator? 

b. Describe the effects of excitation on armature current and power 

factor in synchronous motor. 
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6. a. Why is induction motor called a asynchronous motor? What are 

different methods of speed   control of induction motor? 

b. A 208v, 60 Hz, 4 pole three phase induction motor has a full speed of 

1755 rpm. Calculate i) asynchronous speed ii) the slip and iii) rotor 

frequency. 
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7. Write short notes on any two: 

a. Universal motor 

b. Servomotor 

c. Auto-transformer 
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