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Chapter 26. Electric Charges and Forces  

The electric force is one of 

the fundamental forces of 

nature. Controlled electricity 

is the cornerstone of our 

modern, technological 

society.

Chapter Goal: To develop

a basic understanding of 

electric phenomena in terms 

of charges, forces, and 

fields.
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Topics:

• Developing a Charge Model  

• Charge  

• Insulators and Conductors  

• Coulomb’s Law  

• The Field Model

Chapter 26. Electric Charges and Forces  
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Chapter 26. Reading Quizzes
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What is the SI unit of charge?

A. Coulomb

B. Faraday

C. Ampere

D. Ohm

E. Volt



5

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Addison-Wesley.

What is the SI unit of charge?

A. Coulomb

B. Faraday

C. Ampere

D. Ohm

E. Volt

6

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Addison-Wesley.

A charge alters the space around it. 

What is this alteration of space called? 

A. Charged plasma

B. Charge sphere

C. Electric ether

D. Electric field

E. Electrophoresys
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If a negative charged rod is held near a 

neutral metal ball, the ball is attracted to 

the rod. This happens

A. because of magnetic effects.

B. because the ball tries to pull the 

rod’s  electrons over to it.

C. because the rod polarizes the metal.

D. because the rod and the ball 

have  opposite charges.
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The electric field of a charge is defined 

by the force on

A. an electron.

B. a proton.

C. a source charge.

D. a test charge.
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Chapter 26. Basic Content and Examples
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Charge Model, Part I
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Charge Model, Part I
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Atoms and Electricity
• An atom consists of a very small and dense 

nucleus surrounded by much less massive orbiting 

electrons.

• The nucleus is a composite structure consisting 

of protons, positively charged particles, and neutral 

neutrons. 

• The atom is held together by the attractive electric 

force between the positive nucleus and the negative 

electrons.

• Electrons and protons have charges of opposite sign 

but exactly equal magnitude. 

• This atomic-level unit of charge, called the 

fundamental unit of charge, e.
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Charge quantization

• Where Np and Ne are the number of protons and 

electrons contained in the object.

• The process of removing an electron from the 

electron cloud of an atom is called ionization. 

• An atom that is missing an electron is called a 

positive ion. Its net charge is q = +e.

• A macroscopic object has net charge
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Insulators

• The electrons in the 

insulator are all tightly bound 

to the positive nuclei and not 

free to move around.

• Charging an insulator 

by friction leaves patches 

of molecular ions on the 

surface, but these patches 

are immobile.
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Conductors
• In metals, the outer 

atomic electrons are only 

weakly bound to the nuclei.

• These outer electrons 

become detached from their 

parent nuclei and are free to 

wander about through the entire 

solid. 

• The solid as a whole 

remains electrically neutral, but 

the electrons are now like 

a negatively charged 

liquid permeating an array 

of positively charged ion cores.
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Charge Polarization
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Charge Polarization
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Charge Polarization
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Polarization Force
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The Electric Dipole
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The Electric Dipole
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Charging by Induction, Step 1
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Charging by Induction, Step 2
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Charging by Induction, Step 3
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In SI units K = 8.99 × 109 N m2/C2.
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The Electric Field

We begin our investigation of electric fields by postulating 

a field model that describes how charges interact:

1.Some charges, which we will call the source 

charges, alter the space around them by creating an 

electric field.

2.A separate charge in the electric field experiences a 

force exerted by the field.

Suppose probe charge q experiences an electric force Fon q

due to other charges.

The units of the electric field are N/C.  The magnitude E of 

the electric field is called the electric field strength.
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The Electric Field of a Point Charge

The electric field at distance r from a point charge q is

where the unit vector for r points away from the charge to 

the point at which we want to know the field.  

This unit vector expresses the idea “away from q”. 
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Chapter 26. Summary Slides
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General Principles
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Important Concepts
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Chapter 26. Questions
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A. qa = qb > qe > qc > qd

B. qa > qe > qd > qc > qb

C. qe > qa > qd > qb > qc

D. qd > qc > qe > qa = qb

E. qd > qc > qe > qa > qb

Rank in order, from most positive to 

most negative, the charges qa to qe of 

these five systems.
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A.The leaves get closer together. 

B.The leaves spread further apart. 

C.The leaves don’t move.

D.One leaf moves higher, the other lower.

An electroscope is positively charged by 

touching it with a positive glass rod. The 

electroscope leaves spread apart and the 

glass rod is removed. Then a negatively 

charged plastic rod is brought close to 

the top of the electroscope, but it doesn’t 

touch. What happens to the leaves?
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A. FA on B > FB on A

B. FA on B < FB on A

C. FA on B = FB on A

Charges A and B exert repulsive forces on 

each other. qA = 4qB. Which statement is 

true?
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A.to the right.

B.to the left.

C.zero.

D.There’s not enough information to tell.

An electron is 

placed at the 

position marked 

by the dot. The 

force on the 

electron is
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An electron is 

placed at the 

position marked 

by the dot. The 

force on the 

electron is

A.to the right.

B.to the left.

C.zero.

D.There’s not enough information to tell.


