
Teach Yourself Physics

Introduction

Physics is the study of the fundamental constituents of 

the universe and the laws that govern their behavior. It 

is  a  fascinating  and  challenging  subject  that  has 

captivated the minds of some of the greatest thinkers 

throughout  history.  From  Aristotle  to  Einstein, 

physicists have sought to understand the mysteries of 

the universe and to unravel its secrets.

In this book, we will embark on a journey to explore 

the  fascinating  world  of  physics.  We  will  begin  by 

examining the fundamental principles of physics, such 

as the laws of motion and the conservation of energy. 

We will then delve into more advanced topics, such as 

quantum mechanics and cosmology. Along the way, we 

will  encounter  some  of  the  most  brilliant  minds  in 
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history  and  learn  about  their  groundbreaking 

discoveries.

Whether  you  are  a  student,  a  teacher,  or  simply 

someone who is curious about the world around you, 

this book is for you. We hope that you will find it to be 

an  informative  and  enjoyable  introduction  to  the 

fascinating world of physics.

One of the most important things to remember about 

physics  is  that  it  is  a  constantly  evolving  field.  New 

discoveries  are  being  made  all  the  time,  and  our 

understanding of the universe is constantly changing. 

This is what makes physics so exciting! There is always 

something  new  to  learn,  and  there  are  always  new 

challenges to be faced.

If you are interested in learning more about physics, 

there are many resources available to you. You can find 

books, articles, and videos on a wide range of topics. 

You  can  also  take  classes  at  your  local  college  or 

university. And of course, you can always explore the 
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world around you and try to understand how things 

work.

No matter how you choose to learn about physics, we 

hope  that  you  will  find  it  to  be  a  rewarding  and 

enjoyable experience.  Physics  is  a  fascinating subject 

that can teach us a great deal about the universe and 

our place in it.
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Book Description

Are you fascinated by the world around you? Do you 

want  to  understand  how  things  work?  If  so,  then 

physics  is  the  perfect  subject  for  you!  Physics  is  the 

study  of  the  fundamental  principles  that  govern  the 

universe,  from  the  smallest  particles  to  the  largest 

galaxies. It is a challenging but rewarding field that can 

teach us a great deal about the world around us.

This comprehensive guide is designed to make physics 

accessible to everyone, regardless of their background 

or  level  of  knowledge.  We  start  with  the  basics, 

explaining  the  fundamental  concepts  of  physics  in  a 

clear  and  concise  way.  Then,  we  gradually  build  on 

these concepts, exploring more advanced topics such as 

quantum mechanics and cosmology.

Along the way, you will learn about the great physicists 

who have shaped our understanding of the universe, 

from Aristotle to Einstein. You will also learn about the 
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latest discoveries in physics,  such as the Higgs boson 

and gravitational waves.

Whether  you  are  a  student,  a  teacher,  or  simply 

someone who is curious about the world around you, 

Teach Yourself Physics is the perfect resource for you. 

With  its  clear  explanations,  engaging  examples,  and 

beautiful illustrations, this book will  help you unlock 

the secrets of the universe.

Features:

 Comprehensive  coverage  of  all  major  physics 

topics

 Clear and concise explanations

 Engaging examples and illustrations

 Up-to-date information on the latest discoveries 

in physics

 Perfect for students, teachers, and curious minds 

of all ages

Benefits:
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 Gain a deep understanding of the fundamental 

principles that govern the universe

 Appreciate the beauty and elegance of physics

 Develop  critical  thinking  and  problem-solving 

skills

 Prepare for a career in physics or a related field

 Satisfy  your  curiosity  about  the  world  around 

you
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 Chapter 1: Physics Fundamentals

 The Nature of Physics

Physics is the study of the fundamental constituents of 

the universe and the laws that govern their behavior. It 

is a vast and challenging subject that has captivated the 

minds  of  some  of  the  greatest  thinkers  throughout 

history.  From  Aristotle  to  Einstein,  physicists  have 

sought to understand the mysteries of the universe and 

to unravel its secrets.

What is the nature of physics? What does it mean to 

study physics? Physics is the study of the natural world, 

from the smallest particles to the largest galaxies. It is 

the  search  for  understanding  the  fundamental 

principles  that  govern  the  universe.  Physics  is  a 

quantitative science, meaning that it uses mathematics 

to describe the world around us. This allows us to make 

predictions about how the world will  behave, and to 

test those predictions through experimentation.
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Physics is a fundamental science, meaning that it is the 

foundation  for  all  other  natural  sciences.  Chemistry, 

biology, geology, and astronomy all rely on physics to 

explain the phenomena that they study. Physics is also 

essential for many technological advances, such as the 

development  of  electricity,  computers,  and  space 

travel.

The  study  of  physics  can  be  divided  into  two  main 

branches:  theoretical  physics  and  experimental 

physics.  Theoretical  physicists  develop  mathematical 

models  to  describe  the  universe,  while  experimental 

physicists  test  these  models  by  conducting 

experiments. Both branches of physics are essential for 

advancing our understanding of the universe.

The goal of physics is to understand the universe and 

our place in it. By studying the fundamental principles 

that  govern  the  universe,  we  can  learn  more  about 

ourselves  and  the  world  around  us.  Physics  is  a 
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fascinating and challenging subject that can teach us a 

great deal about the universe and our place in it.
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Chapter 1: Physics Fundamentals

Units and Measurement

Physics is the study of the fundamental constituents of 

the universe and the laws that govern their behavior. 

In  order  to  study  physics,  we  need  to  be  able  to 

measure the physical properties of objects and events. 

This is where units and measurement come in.

Units  are  the  building  blocks  of  measurement.  They 

allow us to quantify physical properties in a way that is 

meaningful and comparable. For example, we can use 

the meter to measure length, the kilogram to measure 

mass, and the second to measure time.

There are many different systems of units, but the most 

widely used system is the International System of Units 

(SI). The SI system is based on seven base units:

 Meter (m): length

 Kilogram (kg): mass
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 Second (s): time

 Ampere (A): electric current

 Kelvin (K): temperature

 Mole (mol): amount of substance

 Candela (cd): luminous intensity

These  base  units  can  be  combined  to  form  derived 

units,  which  are  used  to  measure  more  complex 

physical  properties.  For example,  the derived unit  of 

velocity  is  meters  per  second (m/s),  and  the  derived 

unit  of  force  is  newtons  (N),  which  is  defined  as 

kilograms meters per second squared (kg m/s2).

Units  and measurement are essential  for all  areas of 

physics.  They  allow  us  to  measure  the  physical 

properties of objects and events, and to compare and 

contrast different physical phenomena. Without units 

and  measurement,  it  would  be  impossible  to  do 

physics.

The Importance of Units and Measurement
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Units and measurement are important for a number of 

reasons.  First,  they  allow  us  to  communicate  about 

physical phenomena in a clear and concise way. When 

we  say  that  an  object  is  10  meters  long,  we  are 

communicating a specific amount of length that can be 

understood by anyone who is familiar with the meter.

Second,  units  and  measurement  allow  us  to  make 

comparisons  between  different  physical  phenomena. 

For example, we can compare the speed of two objects 

by measuring their velocities in meters per second. We 

can also compare the force of two objects by measuring 

their  masses  in  kilograms  and  their  accelerations  in 

meters per second squared.

Third,  units  and  measurement  allow  us  to  make 

predictions about physical phenomena. For example, if 

we know the mass and velocity of an object, we can use 

Newton's laws of motion to predict its acceleration.

The Challenges of Units and Measurement
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While units and measurement are essential for physics, 

they  can  also  be  challenging.  One  challenge  is  that 

there are many different systems of units, and it can be 

difficult to keep track of them all. Another challenge is 

that some physical properties are difficult to measure 

accurately. For example, it can be difficult to measure 

the mass of a very small object or the temperature of a 

very hot object.

Despite these challenges,  units  and measurement are 

essential  for  physics.  They  allow  us  to  communicate 

about  physical  phenomena,  to  compare  different 

physical  phenomena,  and  to  make  predictions  about 

physical phenomena.
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Chapter 1: Physics Fundamentals

Motion in One Dimension

Motion  is  one  of  the  most  fundamental  concepts  in 

physics. It is the change in position of an object over 

time. Motion can be described in one dimension, two 

dimensions,  or  three  dimensions.  In  this  section,  we 

will focus on motion in one dimension.

One-dimensional motion is the simplest type of motion 

to  describe.  It  occurs  when an object  moves along a 

straight  line.  The  position  of  the  object  can  be 

described by a single coordinate, such as x. The velocity 

of the object is the rate at which its position changes 

with  time.  It  can  be  calculated  using  the  following 

equation:

v = dx/dt

where:

 v is the velocity of the object
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 dx is the change in position of the object

 dt is the change in time

The acceleration of the object is the rate at which its 

velocity changes with time. It can be calculated using 

the following equation:

a = dv/dt

where:

 a is the acceleration of the object

 dv is the change in velocity of the object

 dt is the change in time

One-dimensional  motion  is  a  common occurrence  in 

everyday life. For example, when you throw a ball, the 

ball moves in one dimension as it travels through the 

air.  When  you  drive  a  car,  the  car  moves  in  one 

dimension as it travels down the road. And when you 

walk, your body moves in one dimension as you move 

from one place to another.
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By  understanding  the  principles  of  one-dimensional 

motion, we can better understand the world around us. 

One-dimensional motion is a fundamental concept in 

physics  that  has  many  applications  in  our  everyday 

lives.

Applications of One-Dimensional Motion

The principles of one-dimensional motion are used in a 

wide variety of applications, including:

 Projectile  motion: The study of  the motion of 

objects that are thrown or projected into the air, 

such as a baseball or a rocket.

 Linear  motion: The  study  of  the  motion  of 

objects that move in a straight line, such as a car 

or a train.

 Simple  harmonic  motion: The  study  of  the 

motion of  objects  that  oscillate  back  and forth 

around a central point, such as a pendulum or a 

spring.
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 Waves: The  study  of  the  propagation  of 

disturbances through a medium, such as sound 

waves or light waves.

One-dimensional motion is a fundamental concept in 

physics  that  has  many  applications  in  our  everyday 

lives.  By  understanding  the  principles  of  one-

dimensional  motion,  we  can  better  understand  the 

world around us.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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