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Answer any Five questions

All questions carry equal marks

---

1.a)
Explain field energy and co – energy in the  linear case.

   b)
A rectangular electromagnetic relay has two coils. L11 = k1/x, L12 = k2/x

L22 = k3/x where x is the air gap at each end of the armature, which is free at both ends. Find expression for force on the armature if i1 = I1 sin (1t, i2 = I2 sin (2t. Write an expression for the average force. For what relationship between (1 and (2 is the average force (i) maximum and (ii) minimum?

2.a)
Show how torque can be determined  in the multiply excited system.

b)
In a rectangular electromagnetic relay, the exciting coil has 1000 turns. Cross-sectional area of the core is  A = 5cm ( 5cm. Neglect the reluctance of the magnetic circuit and frining effects. Calculate maximum force on armature if saturation flux density in the iron part is 1.8T.

3.
Give lay out (winding table) of a simplex lap progressive winding used  for a 44 slot, 4 – pole d. c. armature with 44 commutator segments.
4.a)
With neat sketches, explain the commutation process in d.c. generator.

   b)
Mention various types of windings used in d.c. machine and briefly discuss their relative merits.

5.a)
How the e.m.f is generated in a shunt generator? Derive an equation for the e.m.f. generated.
   b)
Explain clearly what you understand by critical speed and critical field resistance in a shunt generator.

6.
Explain in detail how the shunt motor behaves as a constant speed motor and the series motor as a variable speed motor.
7.
A 4-pole 250V DC shunt motor has lap connected 960 conductors. The flux per pole is 20mWb. Determine the torque developed by the armature and the useful torque in Nm when current by the motor is 32A. The armature resistance is 0.1( and shunt field resistance is 125(. The rotational losses of the machine amount to 825W. 
8.a)
Discuss in detail, the different losses  occuring in a d.c. machine.

   b)
What do you mean by Power stages in a D.C. motor. Also explain: 

(i)  Electrical efficiency  (ii)
Mechanical efficiency and (iii)Commercial 
Efficiency.
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