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1.a)
Derive the force in a doubly excited system in the linear case.

   b)
In a rectangular electromagnetic relay, the exciting coil has 1500 turns of resistance 1 ohm. Cross-sectional area of the core is A = 5cm × 5cm. Neglect the reluctance of the magnetic circuit and fringing effects. If the coil is excited with an ac voltage of 50 Hz frequencies, having a peak-to-peak value of       100 V, and the armature is held at a fixed distance of 1cm, find the average force on the armature.

 2.
Draw the developed armature-winding diagram of a D.C.. machine (showing commutator segments and position of brushes) with the following particulars: No.of slots = 13, no.of poles = 4, no. of conductors per slot  = 2, type of winding  simplex wave winding.







3.a)
What is the purpose of commutator in a d.c. Machine?  Explain briefly.

   b)
Explain how commutation is improved by use of interpoles.




4.
What is the procedure to connect two series generators parallel?



5.a)
Discuss the applications of shunt and series motors. 





b)
A 500 V-D.C. shunt motor takes a current of 5A on no-load. The resistances of the armature and field circuit are 0.22 ohms and 250 ohms respectively.  Find (i) the efficiency when loaded and taking a current of 100A.  (ii) The percentage change of speed.  State precisely the assumptions made.




6.a)
Draw the Speed-Torque characteristics of  D.C. shunt and Series Motors. 

   b)
A shunt motor operating on 230V takes an armature current of 6A at no load and runs at 1200 rpm. Take Ra = 0.25(. Find the speed and electromagnetic torque when the armature takes 36A with the same flux. 




7.a)
Explain the various losses occurring in a DC machine. 

   b)
Derive the conditions for maximum efficiency of a DC motor.

8.a)
Describe a suitable method for determining the efficiency of a DC compound motor?


b)
In a retardation test on DC separately excited motor the induced e.m.f in the armature falls from 220V to 190V in 30 seconds disconnecting the armature from the supply. The same fall takes place in 20 seconds if immediately after disconnection armature is connected to a resistance, which takes 10A (average) during this fall. Find the stray losses of motor.
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