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ANSWER ALL QUESTIONS

1. Describe the basic working principles of a DC Motor.				[10 marks]

2. Describe the working principles of a simple DC generator.			[10 marks]

3. A four-pole alternator is required to operate at 50Hz.  What is the required rotation speed in r.p.m?										[2 marks]

4. For the following electromagnet with a nickel-iron alloy core it is required that a static flux is established in the air gap of 0.6mWb.  Assuming zero flux leakage and no fringing of the flux lines using an electrical analogue, determine the current required in the field generating coil (N=400 turns).  The mean length of the core L1=260mm, the air gap length La=20mm and core cross section of 20mm x 30mm.						[10 marks]
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5. Show that the force of attraction between the poles of a magnet such as the one given in question 3 can be given by:


[3 marks]

6. For the electromagnet described in question 3, determine the energy stored in the magnetic field in the gap and also the force of attraction between the two poles.		[2 marks]

7. A straight conductor lies at right angles to a magnetic field of flux density 1.2T such that 350mm of its length lies within the field.  If the conductor forms part of a closed circuit having a total resistance of 0.125Ω and a potential difference of 1.5v calculate the force on the conductor.									[2 marks]

8. A coil of 50 turns with a coil of width 25mm and active depth of 180mm rotates in a uniform magnetic field between the poles of a magnet with an air gap flux density of 0.68T.  If the coil rotates at a speed of 2000rpm calculate:
a) The maximum e.m.f. induced in the coil.					[3 marks]
b) The maximum amount of flux cutting the coil.				[2 marks]

9. A rectangular coil wound with 250 turns of wire has a mean width of 35mm and a mean axial length of 50mm.  When situated in a uniform magnetic field of 0.5T, the current in the coil is 65.4mA.  Calculate:
a) The force acting on one side of the coil.					[2 marks]
b) The maximum torque experienced by the coil.				[2 marks]
c) Illustrate the coil positions corresponding to maximum and minimum torque.
[2 marks]
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