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1a What is meant by back EMF? (2marks)
 When the armature of a d.c. motor rotates under the influence of the driving torque,

the armature conductors move through the magnetic field and hence e.m.f. is
induced in them as in a generator

 The induced e.m.f. acts in opposite direction to the applied voltage V (Lenz’s law)
and in known as back or counter e.m.f. Eb.

 The back e.m.f. (Eb= ФZN P/60 A) is always less than the applied voltage V,
although this difference is small when the motor is running under normal
conditions.

Explain the significance of Back EMF. (2 marks)
 Back emf in a DC motor regulates the flow of armature current i.e., it automatically

changes the armature current to meet the load requirement.
 Eb acts like a governor, it makes a motor self regulating so that it draws as much

current as is just necessary.
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1b Derive the torque equation of a D.C. Motor 3+3 CO
1
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2 What is the necessity of a starter for a D.C. Motor? (2 marks)

Explain, with a neat sketch, the working of a 3- point D.C. Shunt motor starter, bringing out
the protective features incorporated in it. List the drawbacks of three point starter.
Diagram – 3 marks
Explanation – 2 marks
Protecting devices – 2 marks
Drawback – 1 mark
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3a Explain why dc series motor should never run unloaded (2 marks) 2 CO
2
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3b Explain the different losses in DC machines with power flow diagram. Derive the condition
for the maximum efficiency.
Losses – 2 marks
Derivation to get maximum efficiency – 6 marks
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4 A 200V shunt motor on no load runs at 1200 rpm and takes 3A current. The total armature
and shunt field resistances are 0.3Ω and 150Ω respectively. Calculate the speed when
loaded and take a line current of 40A. Due to Armature reaction the field weakened by 3%.
Formula : 1 mark
Eb1 : 3 marks
Eb2 : 3 marks
N2 : 3 marks
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5 Explain the different methods of speed control of DC shunt and series motor.

Speed Control of shunt Motor – Diagram and explanation (5 marks)
Speed Control of series Motor – Diagram and explanation (5 marks)
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6 A 200V dc series motor which has a total resistance of 0.2Ω runs at 1000 rpm and takes full
load current of 200A. Calculate the speed of the motor at which it develops half of the full
load torque.
Formula : 1 mark
Eb1 : 3 marks
Eb2 : 3 marks
N2 : 3 marks
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7 A DC shunt motor runs at 1000 rpm on 200V supply its armature resistance is 0.8
Ω and the armature current drawn is 40 amps. What resistance must be connected
in series with the armature to reduce the speed to 600 rpm, the armature current
remaining same? Neglect armature reaction

Formula : 1 mark
Eb1 : 3 marks
Eb2 : 3 marks
N2 : 3 marks
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8 A 220 V shunt motor with an armature resistance of 0.5 ohm is excited to give constant
main field. At full load the motor runs at 500rpm and takes an armature current of 30A. If a
resistance of 1.0 ohm is placed in the armature circuit, find the speed at (a) full-load torque
(b) double full-load torque.
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