
Chapter 15
Some Qualitative Facts About Electricity

This chapter gives us a first look at electrical phenomena. We have previously studied mechanical forces and how they can change the motion and energy of an object: here we will look at their electric counterpart. We will find that electrical forces arise due to the presence of a property of matter called CHARGE and that there are two kinds of charges. Because of these two different kinds of charge the electrical forces, unlike their gravitational counterparts, can be repulsive as well as attractive. We will also see how large objects acquire net electrical CHARGE and how the presence of charge can be detected. We will determine that most bodies usually become charged by the surplus or lack of very tiny negatively charged particles called electrons which are a basic constituent of all matter. This concept in turn lays the foundation for a view of electricity that is basic to an understanding of the structure of the atom.

We will determine the exact way that the electric force behaves, as expressed in Coulomb's law. In this law we meet another INVERSE SQUARE relationship, similar to Newton's law of gravity, with the profound difference that electric forces are both attractive and repulsive while the gravitational forces are only attractive. If by analogy we call mass GRAVITATIONAL CHARGE, then there is only one kind of gravitational charge, where there are two kinds of electrical charge.

Finally, we will see that when a body is charged, the amounts of electrical charge on that body can not be continually divided into smaller and smaller parts. This is a very fundamental result: there is a smallest amount of charge that can be added to, or subtracted from matter, called the elementary charge. This notion leads us to the concept of quantization, which is one of the main theoretical ideas upon which our understanding of the universe is based.


Chapter 15
PERFORMANCE OBJECTIVES

After completing this chapter, you should:

1.
Knowing the charge of two objects, be able to explain whether the two objects will attract or repel each other.

2.
Using a charged rod, be able to give an electroscope:


(a) A like charge using the process of conduction


(b) An unlike charge using the process of induction.

3.
State Coulomb's law: F = kq1q2 /R2 where the force is in Newtons, the charges are in Coulombs and the distance between them is in meters, where k = 9.0 x 109 N‑m2/coulomb2.

4.
Solve problems using Coulomb's Law

5.
Be able to explain with the aid of diagrams how an electroscope is charged by induction.

6.
Be able to use a charged electroscope (of known sign) to determine the sign of unknown objects.

7.
Be able to charge an electrophorus and use it as a source of electric charges.

8.
Be able to explain evidence for a fundamental unit of charge and the conservation of charge.

9.
Be able to explain how a Van de Graaff generator works.

10.
Explain the significance of Millikan's Experiment.

11.
Define electric force fields

12.
Describe (with the aid of a diagram) the electric force field:

a.
about a single charged metal sphere;

b.
between two oppositely charged parallel metal plates.

13.
Write the equation which describes the potential energy stored in a system consisting of two point charges as a function of q1, q2, and R, and solve problems using this equation.

14.
Compare Uk = kq1q2/d to Ug = ‑Gmlm2/d

15.
Write the equation which describes electric potential of a system of a point charge as a function of 'q' and 'R' and solve problems using this equation.

