Reading Guide Chapter 18 Sections 1 to 3  Static Electricity, Conductors, Coulomb's Law 

Near page 629 in OpenStax College Physics pdf file

Terms to Know: charge, static electricity, conductor, insulator, polarization, proton, electron
Learning Objectives from the beginning of the chapter in OpenStax College Physics
18.1. Static Electricity and Charge: Conservation of Charge
• Define electric charge, and describe how the two types of charge interact.
• Describe three common situations that generate static electricity.
• State the law of conservation of charge.
18.2. Conductors and Insulators
• Define conductor and insulator, explain the difference, and give examples of each.
• Describe three methods for charging an object.
• Explain what happens to an electric force as you move farther from the source.
• Define polarization.
18.3. Coulomb’s Law
• State Coulomb’s law in terms of how the electrostatic force changes with the distance between two objects.
• Calculate the electrostatic force between two charged point forces, such as electrons or protons.
• Compare the electrostatic force to the gravitational attraction for a proton and an electron; for a human and the Earth.
We discussed the fundamental force of gravity during the first semester.  This semester will start with a discussion of electromagnetism and the forces of electricity and magnetism. This chapter will discuss situations in which the charges are at rest.  When charges move we have an electrical current.  This will be covered in a future chapter.
*18.1. Static Electricity and Charge: Conservation of Charge
Don’t try to repeat Franklin’s experiments with kites!

What situations are studied in electrostatics?

List some situations in which you have observed the force of static electricity.

What is electric charge?  

How many types of charge exist?

Do charges create any other force other than attractive or repulsive?

We will see some demonstrations of force on charged objects in class.  A charged rubber rod will have a net negative charge.  A charged glass rod will have a net positive charge.  In the 1700’s the terms positive and negative were selected by scientists (especially Franklin).  The terms positive and negative could have been chosen differently, which would have caused all the references to positive and negative to be reversed in all the textbooks written since the 1700’s.  The point is that we cannot see some label on the charged objects that tells us it is positive or negative.  These terms are assigned as part of the scientific method of making observations and classifying objects before making a hypothesis that explains the observation.

Ask me to explain Franklin's view of electricity if I forget to explain it in class 

If the amount of charge is fixed, what will cause the electric force to be weaker?

It was not until the early 1900’s that scientists came to understand that objects are made of atoms and that the atoms have protons (+) and electrons (-).

Know the basic structure of the atom: proton, neutron, electron;  small, dense, nuclear model.

What is the fundamental unit of charge?   

       

Think about these questions: 1) who determined the amount of charge on the electron, 2) when was it determined, 3) where did this person attend high school?

Would you say that the Coulomb represents a large amount of charge?

Know the principle of   "conservation of charge."

18.2 Conductors and Insulators
Why does a metal conduct electricity?

Why does an insulator not conduct electricity?

How does an electroscope detect the presence of net charge?


Know the principles of charging by friction, contact and induction.     

.

18.3 Coulomb’s Law
How was the dependence of Force on amount of charge and distance between the objects determined?   Who determined it?



         kq1q2
Coulomb's law  F = ----------               k = 9 x 109 
  Know how to add force vectors.




r2
Compare the mathematical form of Coulomb's Law to Newton's Universal Law of Gravitation.

Would you say that gravity or the electrical force is more important in calculating the acceleration of a proton and electron that are near each other?   (F = ma)

Why did we bother discussing the force of gravity during the first semester if gravity is so weak compared to the electrical force?

We may work example problems using Coulomb’s Law.
…............................................................... 

You should download the student solution manual from the openstaxcollege.org site and work through several example problems for every chapter.

In future reading guides you may find references to the Mechanical Universe videos.  These videos are freely available online at    http://www.learner.org/resources/series42.html   .

YouTube videos of my before-class lectures and example problems are indexed at   physics.gpclements.com.
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