
Chapter 18 
THE MAGNETIC FIELD

The phenomenon of magnetism has been known since antiquity ‑ you yourself have probably seen and handled magnets or magnetic compasses since you were a child. In this chapter we will discover that these magnetic phenomena, like their electrical and gravitational counterparts, can most readily be described in terms of force fields. We will see how to detect a magnetic field, how to measure its value and direction, and even how to create one. Having discovered specific laws which describe how mechanical forces and electrical forces behave, we will now examine a magnetic force law which specifies how moving charged particles interact with these magnetic fields. This interaction is of great practical interest, for it forms the theoretical basis of electrical motors and generators.


Chapter 18
PERFORMANCE OBJECTIVES

After completing this chapter, you should:

1.
be able to describe the magnetic force between two straight parallel conducting wires in which moving electrons constitute a current.

2.
be able to describe the magnetic force field (magnitude and 
direction) about conductors in which moving electrons


constitute a current.


a. 
in a straight wire


b. 
in a single loop


c.
 in a helix or coil.

3.
be able to describe the motion of electrons in a uniform magnetic force field for electrons moving perpendicular to the field.

4.
be able to experimentally measure the magnetic field strength of a coil as a function of the current which produces the magnetic field.

5.
be able to experimentally determine the mass of the electron.

