


Physics II For Dummies®

Table of Contents

Introduction

About This Book

Conventions Used in This Book

What You’re Not to Read

Foolish Assumptions

How This Book Is Organized

Part I: Understanding Physics Fundamentals

Part II: Doing Some Field Work: Electricity and Magnetism

Part III: Catching On to Waves: The Sound and Light Kinds

Part IV: Modern Physics

Part V: The Part of Tens

Icons Used in This Book

Where to Go from Here

Part I: Understanding Physics Fundamentals

Chapter 1: Understanding Your World: Physics II, the Sequel

Getting Acquainted with Electricity and Magnetism

Looking at static charges and electric field

Moving on to magnetism

AC circuits: Regenerating current with electric and magnetic fields

Riding the Waves



Getting along with sound waves

Figuring out what light is

Reflection and refraction: Bouncing and bending light

Searching for images: Lenses and mirrors

Calling interference: When light collides with light

Branching Out with Modern Physics

Shedding light on blackbodies: Warm bodies make their own light

Speeding up with relativity: Yes, E = mc^2

Assuming a dual identity: Matter travels in waves, too

Chapter 2: Gearing Up for Physics II

Math and Measurements: Reviewing Those Basic Skills

Using the MKS and CGS systems of measurement

Making common conversions

Keeping it short with scientific notation

Brushing up on basic algebra

Using some trig

Using significant digits

Refreshing Your Physics Memory

Pointing the way with vectors

Moving along with velocity and acceleration

Strong-arm tactics: Applying some force

Getting around to circular motion

Getting electrical with circuits

Part II: Doing Some Field Work: Electricity and

Magnetism

Chapter 3: Getting All Charged Up with Electricity



Understanding Electric Charges

Can’t lose it: Charge is conserved

Measuring electric charges

Opposites attract: Repelling and attracting forces

Getting All Charged Up

Static electricity: Building up excess charge

Checking out charging methods

Considering the medium: Conductors and insulators

Coulomb’s Law: Calculating the Force between Charges

Introducing Electric Fields

Sheets of charge: Presenting basic fields

Looking at electric fields from charged objects

Uniform electric fields: Taking it easy with parallel plate capacitors

Shielding: The electric field inside conductors

Voltage: Realizing Potential

Getting the lowdown on electric potential

Finding the work to move charges

Finding the electric potential from charges

Illustrating equipotential surfaces for point charges and plates

Storing Charge: Capacitors and Dielectrics

Figuring out how much capacitors hold

Getting extra storage with dielectrics

Calculating the energy of capacitors with dielectrics

Chapter 4: The Attraction of Magnetism

All About Magnetism: Linking Magnetism and Electricity

Electron loops: Understanding permanent magnets and magnetic

materials



North to south: Going polar

Defining magnetic field

Moving Along: Magnetic Forces on Charges

Finding the magnitude of magnetic force

Finding direction with the right-hand rule

A lazy direction: Seeing how magnetic fields avoid work

Going orbital: Following charged particles in magnetic fields

Down to the Wire: Magnetic Forces on Electrical Currents

From speed to current: Getting current in the magnetic-force formula

Torque: Giving current a twist in electric motors

Going to the Source: Getting Magnetic Field from Electric Current

Producing a magnetic field with a straight wire

Getting centered: Finding magnetic field from current loops

Adding loops together: Making uniform fields with solenoids

Chapter 5: Alternating Current and Voltage

AC Circuits and Resistors: Opposing the Flow

Finding Ohm’s law for alternating voltage

Averaging out: Using root-mean-square current and voltage

Staying in phase: Connecting resistors to alternating voltage sources

AC Circuits and Capacitors: Storing Charge in Electric Field

Introducing capacitive reactance

Getting out of phase: Current leads the voltage

Preserving power

AC Circuits and Inductors: Storing Energy in Magnetic Field

Faraday’s law: Understanding how inductors work

Introducing inductive reactance



Getting behind: Current lags voltage

The Current-Voltage Race: Putting It Together in Series RLC Circuits

Impedance: The combined effects of resistors, inductors, and capacitors

Determining the amount of leading or lagging

Peak Experiences: Finding Maximum Current in a Series RLC Circuit

Canceling out reactance

Finding resonance frequency

Semiconductors and Diodes: Limiting Current Direction

The straight dope: Making semiconductors

One-way current: Creating diodes

Part III: Catching On to Waves: The Sound and Light

Kinds

Chapter 6: Exploring Waves

Energy Travels: Doing the Wave

Up and down: Transverse waves

Back and forth: Longitudinal waves

Wave Properties: Understanding What Makes Waves Tick

Examining the parts of a wave

Relating the parts of a wave mathematically

Watching for the sine: Graphs of waves

When Waves Collide: Wave Behavior

Chapter 7: Now Hear This: The Word on Sound

Vibrating Just to Be Heard: Sound Waves as Vibrations

Cranking Up the Volume: Pressure, Power, and Intensity

Under pressure: Measuring the amplitude of sound waves

Introducing sound intensity



Calculating the Speed of Sound

Fast: The speed of sound in gases

Faster: The speed of sound in liquids

Fastest: The speed of sound in solids

Analyzing Sound Wave Behavior

Echoing back: Reflecting sound waves

Sharing spaces: Sound wave interference

Bending rules: Sound wave diffraction

Coming and going with the Doppler effect

Breaking the sound barrier: Shock waves

Chapter 8: Seeing the Light: When Electricity and Magnetism Combine

Let There Be Light! Generating and Receiving Electromagnetic Waves

Creating an alternating electric field

Getting an alternating magnetic field to match

Receiving radio waves

Looking at Rainbows: Understanding the Electromagnetic Spectrum

Perusing the electromagnetic spectrum

Relating the frequency and wavelength of light

See Ya Later, Alligator: Finding the Top Speed of Light

Checking out the first speed-of-light experiment that actually worked

Calculating the speed of light theoretically

You’ve Got the Power: Determining the Energy Density of Light

Finding instantaneous energy

Averaging light’s energy density

Chapter 9: Bending and Focusing Light: Refraction and Lenses

Wave Hello to Rays: Drawing Light Waves More Simply



Slowing Light Down: The Index of Refraction

Figuring out the slowdown

Calculating the bending: Snell’s law

Rainbows: Separating wavelengths

Bending Light to Get Internal Reflection

Right back at you: Total internal reflection

Polarized light: Getting a partial reflection

Getting Visual: Creating Images with Lenses

Defining objects and images

Now it’s coming into focus: Concave and convex lenses

Drawing ray diagrams

Getting Numeric: Finding Distances and Magnification

Going the distance with the thin-lens equation

Sizing up the magnification equation

Combining Lenses for More Magnification Power

Understanding how microscopes and telescopes work

Getting a new angle on magnification

Chapter 10: Bouncing Light Waves: Reflection and Mirrors

The Plane Truth: Reflecting on Mirror Basics

Getting the angles on plane mirrors

Forming images in plane mirrors

Finding the mirror size

Working with Spherical Mirrors

Getting the inside scoop on concave mirrors

Smaller and smaller: Seeing convex mirrors at work

The Numbers Roundup: Using Equations for Spherical Mirrors



Getting numerical with the mirror equation

Discovering whether it’s bigger or smaller: Magnification

Chapter 11: Shedding Light on Light Wave Interference and Diffraction

When Waves Collide: Introducing Light Interference

Meeting at the bars: In phase with constructive interference

Going dark: Out of phase with destructive interference

Interference in Action: Getting Two Coherent Light Sources

Splitting light with double slits

Gasoline-puddle rainbows: Splitting light with thin-film interference

Single-Slit Diffraction: Getting Interference from Wavelets

Huygens’s principle: Looking at how diffraction works with a single slit

Getting the bars in the diffraction pattern

Doing diffraction calculations

Multiple Slits: Taking It to the Limit with Diffraction Gratings

Separating colors with diffraction gratings

Trying some diffraction-grating calculations

Seeing Clearly: Resolving Power and Diffraction from a Hole

Part IV: Modern Physics

Chapter 12: Heeding What Einstein Said: Special Relativity

Blasting Off with Relativity Basics

Start from where you’re standing: Understanding reference frames

Looking at special relativity’s postulates

Seeing Special Relativity at Work

Slowing time: Chilling out with time dilation

Packing it in: Length contraction



Pow! Gaining momentum near the speed of light

Here It Is! Equating Mass and Energy with E = mc^2

An object’s rest energy: The energy you could get from the mass

An object’s kinetic energy: The energy of motion

Skipping PE

New Math: Adding Velocities Near Light Speed

Chapter 13: Understanding Energy and Matter as Both Particles and Waves

Blackbody Radiation: Discovering the Particle Nature of Light

Understanding the trouble with blackbody radiation

Being discrete with Planck’s constant

Light Energy Packets: Advancing with the Photoelectric Effect

Understanding the mystery of the photoelectric effect

Einstein to the rescue: Introducing photons

Explaining why electrons’ kinetic energy is independent of intensity

Explaining why electrons are emitted instantly

Doing calculations with the photoelectric effect

Collisions: Proving the Particle Nature of Light with the Compton Effect

The de Broglie Wavelength: Observing the Wave Nature of Matter

Interfering electrons: Confirming de Broglie’s hypothesis

Calculating wavelengths of matter

Not Too Sure about That: The Heisenberg Uncertainty Principle

Understanding uncertainty in electron diffraction

Deriving the uncertainty relation

Calculations: Seeing the uncertainty principle in action

Chapter 14: Getting the Little Picture: The Structure of Atoms

Figuring Out the Atom: The Planetary Model



Rutherford scattering: Finding the nucleus from ricocheting alpha

particles

Collapsing atoms: Challenging Rutherford’s planetary model

Answering the challenges: Being discrete with line spectra

Fixing the Planetary Model of theHydrogen Atom: The Bohr Model

Finding the allowed energies of electrons in the Bohr atom

Getting the allowed radii of electron orbits in the Bohr atom

Finding the Rydberg constant using the line spectrum of hydrogen

Putting it all together with energy level diagrams

De Broglie weighs in on Bohr: Giving a reason for quantization

Electron Configuration: Relating Quantum Physics and the Atom

Understanding four quantum numbers

Number crunching: Figuring out the number of quantum states

Multi-electron atoms: Placing electrons with the Pauli exclusion principle

Using shorthand notation for electron configuration

Chapter 15: Nuclear Physics and Radioactivity

Grooving on Nuclear Structure

Now for a little chemistry: Sorting out atomic mass and number

Neutron numbers: Introducing isotopes

Boy, that’s small: Finding the radius and volume of the nucleus

Calculating the density of the nucleus

The Strong Nuclear Force: Keeping Nuclei Pretty Stable

Finding the repelling force between protons

Holding it together with the strong force

Hold on tight: Finding the binding energy of the nucleus

Understanding Types of Radioactivity, from α to γ

Releasing helium: Radioactive alpha decay



Gaining protons: Radioactive beta decay

Emitting photons: Radioactive gamma decay

Grab Your Geiger Counter: Half-Life and Radioactive Decay

Halftime: Introducing half-life

Decay rates: Introducing activity

Part V: The Part of Tens

Chapter 16: Ten Physics Experiments That Changed the World

Michelson’s Measurement of the Speed of Light

Young’s Double-Slit Experiment: Light Is a Wave

Jumping Electrons: The Photoelectric Effect

Davisson and Germer’s Discovery of Matter Waves

Röntgen’s X-rays

Curie’s Discovery of Radioactivity

Rutherford’s Discovery of the Atom’s Nucleus

Putting a Spin on It: The Stern-Gerlach Experiment

The Atomic Age: The First Atomic Pile

Verification of Special Relativity

Chapter 17: Ten Online Problem-Solving Tools

Vector Addition Calculator

Centripetal Acceleration (Circular Motion) Calculator

Energy Stored in a Capacitor Calculator

Electrical Resonance Frequency Calculator

Capacitive Reactance Calculator

Inductive Reactance Calculator

Frequency and Wavelength Calculator



Length Contraction Calculator

Relativity Calculator

Half-Life Calculator



Physics II For Dummies®

by Steven Holzner, PhD

Physics II For Dummies®

Published by

Wiley Publishing, Inc.

111 River St.

Hoboken, NJ 07030-5774

www.wiley.com

Copyright © 2010 by Wiley Publishing, Inc., Indianapolis,

Indiana

Published simultaneously in Canada

No part of this publication may be reproduced, stored in a

retrieval system, or transmitted in any form or by any

means, electronic, mechanical, photocopying, recording,

scanning, or otherwise, except as permitted under

Sections 107 or 108 of the 1976 United States Copyright

Act, without either the prior written permission of the

Publisher, or authorization through payment of the

appropriate per-copy fee to the Copyright Clearance

Center, 222 Rosewood Drive, Danvers, MA 01923, 978-

750-8400, fax 978-646-8600. Requests to the Publisher

for permission should be addressed to the Permissions

http://www.wiley.com/


Department, John Wiley & Sons, Inc., 111 River Street,

Hoboken, NJ 07030, (201) 748-6011, fax (201) 748-6008,

or online at http://www.wiley.com/go/permissions.

Trademarks: Wiley, the Wiley Publishing logo, For

Dummies, the Dummies Man logo, A Reference for the

Rest of Us!, The Dummies Way, Dummies Daily, The Fun

and Easy Way, Dummies.com, Making Everything Easier!,

and related trade dress are trademarks or registered

trademarks of John Wiley & Sons, Inc. and/or its affiliates

in the United States and other countries, and may not be

used without written permission. All other trademarks are

the property of their respective owners. Wiley Publishing,

Inc., is not associated with any product or vendor

mentioned in this book.

Limit of Liability/Disclaimer of Warranty: The contents of

this work are intended to further general scientific

research, understanding, and discussion only and are not

intended and should not be relied upon as

recommending or promoting a specific method,

diagnosis, or treatment by physicians for any particular

patient. The publisher and the author make no

representations or warranties with respect to the

accuracy or completeness of the contents of this work

and specifically disclaim all warranties, including without

limitation any implied warranties of fitness for a

particular purpose. In view of ongoing research,

equipment modifications, changes in governmental

regulations, and the constant flow of information relating

to the use of medicines, equipment, and devices, the

http://www.wiley.com/go/permissions


reader is urged to review and evaluate the information

provided in the package insert or instructions for each

medicine, equipment, or device for, among other things,

any changes in the instructions or indication of usage

and for added warnings and precautions. Readers should

consult with a specialist where appropriate. The fact that

an organization or Website is referred to in this work as a

citation and/or a potential source of further information

does not mean that the author or the publisher endorses

the information the organization or Website may provide

or recommendations it may make. Further, readers

should be aware that Internet Websites listed in this work

may have changed or disappeared between when this

work was written and when it is read. No warranty may

be created or extended by any promotional statements

for this work. Neither the publisher nor the author shall

be liable for any damages arising herefrom.

For general information on our other products and

services, please contact our Customer Care Department

within the U.S. at 877-762-2974, outside the U.S. at 317-

572-3993, or fax 317-572-4002.

For technical support, please visit

www.wiley.com/techsupport.

Wiley also publishes its books in a variety of electronic

formats. Some content that appears in print may not be

available in electronic books.

Library of Congress Control Number: 2010926836

http://www.wiley.com/techsupport


ISBN: 978-0-470-53806-7

Manufactured in the United States of America

10 9 8 7 6 5 4 3 2 1

About the Author

Steven Holzner taught Physics at Cornell University for

more than a decade, teaching thousands of students.

He’s the award-winning author of many books, including

Physics For Dummies, Quantum Physics For Dummies,

and Differential Equations For Dummies, plus For

Dummies workbooks for all three titles. He did his

undergraduate work at MIT and got his PhD from Cornell,

and he has been on the faculty of both MIT and Cornell.

Dedication

To Nancy, of course.

Author’s

Acknowledgments

The book you hold in your hands is the product of many

people’s work. I’d particularly like to thank Acquisitions

Editor Tracy Boggier, Senior Project Editor Alissa



Schwipps, Senior Copy Editor Danielle Voirol, Technical

Editors Laurie Fuhr and Ron Reifenberger, and the many

talented folks in Composition Services.

Publisher’s

Acknowledgments

We’re proud of this book; please send us your comments

at http://dummies.custhelp.com. For other comments,

please contact our Customer Care Department within the

U.S. at 877-762-2974, outside the U.S. at 317-572-3993,

or fax 317-572-4002.

Some of the people who helped bring this book to market

include the following:

Acquisitions, Editorial, and Media Development

Senior Project Editor: Alissa Schwipps

Acquisitions Editor: Tracy Boggier

Senior Copy Editor: Danielle Voirol

Contributor: Neil Clark

Assistant Editor: Erin Calligan Mooney

Senior Editorial Assistant: David Lutton

Technical Editors: Laurie Fuhr, Ron Reifenberger

http://dummies.custhelp.com/


Senior Editorial Manager: Jennifer Ehrlich

Editorial Assistants: Rachelle Amick, Jennette ElNaggar

Cover Photos: © Thorsten | Dreamstime.com

Cartoons: Rich Tennant (www.the5thwave.com)

Composition Services

Project Coordinator: Katherine Crocker

Layout and Graphics: Carrie A. Cesavice, Amy Hassos,

Mark Pinto, Erin Zeltner

Proofreader: Tricia Liebig

Indexer: Sharon Shock

Publishing and Editorial for Consumer Dummies

Diane Graves Steele, Vice President and Publisher,

Consumer Dummies

Kristin Ferguson-Wagstaffe, Product Development

Director, Consumer Dummies

Ensley Eikenburg, Associate Publisher, Travel

Kelly Regan, Editorial Director, Travel

Publishing for Technology Dummies

Andy Cummings, Vice President and Publisher,

Dummies Technology/General User

http://www.the5thwave.com/


Composition Services

Debbie Stailey, Director of Composition Services



Introduction

For many people, physics holds a lot of terror. And Physics

II courses do introduce a lot of mind-blowing concepts,

such as the ideas that mass and energy are aspects of

the same thing, that light is just a mix of electric and

magnetic fields, and that every electron zipping around

an atom creates a miniature magnet. In Physics II,

charges jump, light bends, and time stretches — and not

just because your instructor lost the class halfway

through the lecture. Throw some math into the mix, and

physics seems to get the upper hand all too often. And

that’s a shame, because physics isn’t your enemy — it’s

your ally.

The ideas may have come from Albert Einstein and other

people who managed to get laws and constants and units

of measurement named after them, but you don’t have to

be a genius to understand Physics II. After all, it’s only

partially rocket science — and those are ultra-cool,

nearing-the-speed-of-light rockets.

Many breakthroughs in the field came from students,

researchers, and others who were simply curious about

their world, who did experiments that often didn’t turn

out as expected. In this book, I introduce you to some of

their discoveries, break down the math that describes

their results, and give you some insight into how things

work — as physicists understand it.

About This Book



Physics II For Dummies is for the inquiring mind. It’s

meant to explain hundreds of phenomena that you can

observe all around you. For example, how does polarized

light really work? Was Einstein really right about time

dilation at high speeds? Why do the electromagnets in

electric motors generate magnetism? And if someone

hands you a gram of radioactive material with a half-life

of 22,000 years, should you panic?

To study physics is to study the world. Your world. That’s

the kind of perspective I take in this book. Here, I try to

relate physics to your life, not the other way around. So in

the upcoming chapters, you see how telescopes and

microscopes work, and you find out what makes a

properly cut diamond so brilliant. You discover how radio

antennas pick up signals and how magnets make motors

run. You see just how fast light and sound can travel, and

you get an idea of what it really means for something to

go radioactive.

When you understand the concepts, you see that the

math in physics isn’t just a parade of dreadful word

problems; it’s a way to tie real-world measurements to all

that theory. Rest assured that I’ve kept the math in this

book relatively simple — the equations don’t require any

knowledge beyond algebra and trigonometry.

Physics II For Dummies picks up where a Physics I course

leaves off — after covering laws of motion, forces, energy,

and thermodynamics. Physics I and Physics II classes

have some overlap, so you do find info on electricity and

magnetism in both this book and in Physics For Dummies.

But in Physics II For Dummies, I cover these topics in

more depth.



A great thing about this book is that you decide where to

start and what to read. It’s a reference you can jump into

and out of at will. Just head to the table of contents or the

index to find the information you want.

Conventions Used in This

Book

Some books have a dozen stupefying conventions that

you need to know before you can start reading. Not this

book. All you need to know is the following:

New terms are given in italics, like this, and are

followed by a definition.

Variables, like m for mass, are in italics. If you see a

letter or abbreviation in a calculation and it isn’t

italicized, you’re looking at a unit of measurement;

for instance, 2.0 m is 2.0 meters.

Vectors — those items that have both a magnitude

and a direction — are given in bold, like this: B.

And those are all the conventions you need to know!

What You’re Not to Read

Besides the main text of the book, I’ve included some

extra little elements that you may find enlightening or

interesting: sidebars and paragraphs marked with

Technical Stuff icons. The sidebars appear in shaded gray

boxes, and they give you some nice little examples or tell



stories that add a little color or show you how the main

story of physics branches out. The Technical Stuff

paragraphs give you a little more technical information on

the matter at hand. You don’t need this to solve

problems; you may just be curious.

If you’re in a rush, you can skip these elements without

hurting my feelings. Without them, you still get the main

story.

Foolish Assumptions

In this book, I assume the following:

You’re a student who’s already familiar with a

Physics I text like Physics For Dummies. You don’t

have to be an expert. As long as you have a

reasonable knowledge of that material, you’ll be

fine here. You should understand ideas such as

mass, velocity, force, and so on, even if you don’t

remember all the formulas.

You’re familiar with the metric system, or SI (the

International System of Units). You can convert

between units of measurement, and you

understand how to use metric prefixes. I include a

review of working with measurements in Chapter 2.

You know basic algebra and trigonometry. I tell you

what you need in Chapter 2, so no need to worry.

This book doesn’t require any calculus, and you can

do all the calculations on a standard scientific

calculator.



How This Book Is

Organized

Like physics itself, this book is organized into different

parts. Here are the parts and what they’re all about.

Part I: Understanding Physics

Fundamentals

Part I starts with an overview of Physics II, introducing the

goals of physics and the main topics covered in a

standard Physics II course. This part also brings you up to

speed on the basics of Physics I — just what you need for

this book. You can’t build without a foundation, and you

get the foundation you need here.

Part II: Doing Some Field

Work: Electricity and

Magnetism

Electricity and magnetism are a big part of Physics II.

Over the years, physicists have done a great job of

explaining these topics. In this part, you see both

electricity and magnetism, including info on individual

charges, AC (alternating current) circuits, permanent

magnets, and magnetic fields — and perhaps most

importantly, you see how electricity and magnetism

connect to create electromagnetic waves (as in light).



Part III: Catching On to Waves:

The Sound and Light Kinds

This part covers waves in general, as well as light and

sound waves. Of the two, light is the biggest topic — you

see how light waves interact and interfere with each

other, as well as how they manage when going through

single and double slits, bouncing off objects, passing

through glass and water, and doing all kinds of other

things. The study of optics includes real-world objects

such as lenses, mirrors, cameras, polarized sunglasses,

and more.

Part IV: Modern Physics

This part brings you into the modern day with the theory

of special relativity, the particle-wave duality of matter,

and radioactivity. Relativity is a famous one, of course,

and you see a lot of Einstein in this part. You also see

many other physicists who chipped in on the discussion of

matter’s travels as waves. You read all about radioactivity

and atomic structure, too.

Part V: The Part of Tens

The chapters in this part cover ten topics in rapid

succession. You take a look at ten physics experiments

that changed the world, leading to discoveries in

everything from special relativity to radioactivity. You also

look at ten online calculators that can assist you in

solving physics problems.



Icons Used in This Book

You find icons in this book, and here’s what they mean:

 This icon marks something to remember, such as a

law of physics or a particularly important equation.

 Tips offer ways to think of physics concepts that can

help you better understand a topic. They may also

give you tips and tricks for solving problems.

 This icon means that what follows is technical,

insider stuff. You don’t have to read it if you don’t

want to, but if you want to become a physics pro (and

who doesn’t?), take a look.

Where to Go from Here

In this book, you can jump in anywhere you want. You can

start with electricity or light waves or even relativity. But

if you want the full story, start with Chapter 1. It’s just

around the corner from here. Happy reading!

If you don’t feel comfortable with the level of physics

taken for granted from Physics I, check out a Physics I

text. I can recommend Physics For Dummies

wholeheartedly.



Part I

Understanding Physics

Fundamentals

In this part . . .

In this part, you make sure you’re up to speed on the

skills you need for Physics II. You start with an

overview of the topics I cover in this book. You also

review Physics I briefly, making sure you have a good

foundation in the math, measurements, and main

ideas of basic physics.



Chapter 1

Understanding Your

World: Physics II, the

Sequel

In This Chapter

Looking at electricity and magnetism

Studying sound and light waves

Exploring relativity, radioactivity, and other modern

physics

Physics is not really some esoteric study presided over by

guardians who make you take exams for no apparent

reason other than cruelty, although it may seem like it at

times. Physics is the human study of your world. So don’t

think of physics as something just in books and the heads

of professors, locking everybody else out.

Physics is just the result of a questioning mind facing

nature. And that’s something everyone can share. These

questions — what is light? Why do magnets attract iron?

Is the speed of light the fastest anything can go? —

concern everybody equally. So don’t let physics scare

you. Step up and claim your ownership of the topic. If you

don’t understand something, demand that it be explained

to you better — don’t assume the fault is with you. This is

the human study of the natural world, and you own a

piece of that.



Physics II takes up where Physics I leaves off. This book is

meant to cover — and unravel — the topics normally

covered in a second-semester intro physics class. You get

the goods on topics such as electricity and magnetism,

light waves, relativity (the special kind), radioactivity,

matter waves, and more. This chapter gives you a sneak

preview.

Getting Acquainted with

Electricity and Magnetism

Electricity and magnetism are intertwined. Electric

charges in motion (not static, nonmoving charges) give

rise to magnetism. Even in bar magnets, the tiny charges

inside the atoms of the metal cause the magnetism.

That’s why you always see these two topics connected in

Physics II discussions. In this section, I introduce

electricity, magnetism, and AC circuits.

Looking at static charges and

electric field

Electricity is a very big part of your world — and not just

in lightning and light bulbs. The configuration of the

electric charges in every atom is the foundation of

chemistry. As I note in Chapter 14, the arrangement of

electrons gives rise to the chemical properties of matter,

giving you everything from metals that shine to plastics

that bend. That electron setup even gives you the very

color that materials reflect when you shine light on them.


