Electromagnetism

Take:

 The permeability of free space (o) = 4x10-7 Hm-1 where needed

The relative permeability of silicon iron (~1% silicon) to be 6000

1. Sketch the magnetic fields produced by a direct current flowing in:

a) a straight wire

b) a flat coil

c) a long solenoid

d) a U shaped electromagnet

Indicate the polarity of each of the arrangements that you draw.

2. How could the strength of an electromagnet be increased?

3. Explain how the polarity of a straight wire and a long solenoid can be predicted.

4. What is meant by:

a) magnetic flux?

b) magnetic flux density?

5. What are the units for magnetic flux density?

6. How are the units for magnetic flux density defined?

7. What is the magnetic flux density:

a) at the centre of a solenoid 0.5m long, with 500 turns if a current of 2A flows in the coils?

b) 0.05m from a long straight wire carrying a current of 8A?

8.  What is the field produced in 7(a) if a rod of silicon iron is placed in the solenoid?

9. Why does a wire carrying a current experience a force when placed in a magnetic field?).

10. Draw a diagram to show how the force mentioned in question eight is formed (the catapult field

