
teach myself physics

Embarking on the Journey to Teach Myself
Physics

teach myself physics is a noble pursuit, opening doors to understanding the fundamental
laws that govern our universe, from the smallest subatomic particles to the vast expanse of
galaxies. This journey can seem daunting, but with the right approach, resources, and
dedication, it is an incredibly rewarding endeavor. This comprehensive guide will equip you
with the knowledge and strategies to successfully learn physics on your own, covering
everything from foundational concepts and essential prerequisites to advanced topics and
effective study techniques. We will delve into the best learning materials, how to tackle
complex problems, and how to maintain motivation throughout your self-study adventure.
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Understanding the Scope of Physics

Physics is the natural science that studies matter, its fundamental constituents, its motion
and behavior through space and time, and the related entities of energy and force. It's the
bedrock upon which many other scientific and technological fields are built. When you
decide to teach yourself physics, you're not just memorizing formulas; you're developing a
framework for understanding how the world works at its most basic level. This discipline is
vast, encompassing everything from the mechanics of everyday objects to the mind-
bending theories of quantum mechanics and relativity. Approaching it systematically is key
to avoiding feeling overwhelmed.



The Interconnectedness of Physics Concepts
One of the most crucial aspects to grasp is how interconnected different areas of physics
are. Newton's laws of motion, for instance, are fundamental to understanding classical
mechanics, which in turn provides a basis for studying concepts like energy, work, and
power. Similarly, electromagnetism, which describes the relationship between electricity
and magnetism, is deeply intertwined with optics and even lays the groundwork for
understanding quantum mechanics. Recognizing these connections helps build a cohesive
understanding rather than isolated facts. Think of it like learning a language; once you
master the grammar, the vocabulary becomes much easier to integrate.

Why Self-Teaching Physics is Achievable
In today's digital age, the barriers to accessing high-quality educational materials have
significantly diminished. The internet is brimming with free lectures, interactive simulations,
online courses, and extensive textbooks that were once only available in physical libraries
or classrooms. This accessibility makes the ambition to teach yourself physics more
attainable than ever before. With discipline and the right guidance, you can curate a
learning path that suits your pace and interests, transforming a complex subject into an
accessible and engaging challenge.

Prerequisites for Self-Teaching Physics

Before diving headfirst into the fascinating world of physics, it's wise to ensure you have a
solid foundation in some prerequisite subjects. While passion is a powerful driver, having
the necessary tools will make your learning journey smoother and more productive.
Attempting advanced physics concepts without a grasp of algebra or calculus, for example,
would be like trying to build a skyscraper without a foundation.

Essential Mathematical Foundations
Mathematics is the language of physics. Without a strong command of certain
mathematical concepts, you'll find yourself struggling to understand the equations and
principles that describe physical phenomena. At a minimum, you'll need a firm
understanding of:

Algebra: This includes solving equations, manipulating variables, and working with
exponents and logarithms. You'll be using algebraic skills constantly to rearrange
formulas and solve for unknown quantities.

Trigonometry: Understanding sine, cosine, tangent, and their relationships is crucial
for dealing with forces, vectors, and wave phenomena. Many physics problems involve
angles and geometric relationships.

Calculus: This is perhaps the most critical mathematical tool for intermediate and
advanced physics. Differential calculus (derivatives) is used to describe rates of



change (like velocity and acceleration), while integral calculus is used to find
accumulated quantities (like distance from velocity or work done). Even a basic
understanding of derivatives and integrals will unlock a much deeper comprehension
of physics principles.

Conceptual Understanding of Basic Science
While not strictly mathematical, a general understanding of basic scientific principles from
chemistry and biology can also be beneficial, though not always strictly necessary. For
example, knowing about atoms and molecules from chemistry provides context for
discussions in thermodynamics or nuclear physics. However, the core prerequisites remain
firmly in the realm of mathematics.

Core Areas of Physics to Master

To truly teach yourself physics effectively, you need a structured approach that covers the
major branches of the subject. These core areas build upon each other, providing a
comprehensive understanding of the physical world. Starting with the fundamentals and
gradually moving towards more complex theories is the most logical path.

Classical Mechanics: The Foundation
This is where most physics journeys begin. Classical mechanics deals with the motion of
macroscopic objects, from falling apples to orbiting planets. It's governed by Newton's laws
of motion and the law of universal gravitation. Key topics include kinematics (the
description of motion), dynamics (the study of forces causing motion), work, energy,
momentum, and rotational motion. Mastering these concepts provides the essential toolkit
for understanding more advanced physics.

Thermodynamics and Statistical Mechanics: Energy and
Heat
This branch of physics explores heat, work, temperature, and energy, and how they relate
to each other. Thermodynamics governs the transfer of energy and the efficiency of
processes, while statistical mechanics bridges the microscopic world of atoms and
molecules to the macroscopic properties of matter. Understanding the laws of
thermodynamics is fundamental to many engineering applications and natural phenomena.

Electromagnetism: Forces Beyond Touch
Electromagnetism investigates electric charges, currents, electric fields, magnetic fields,
and their interactions. It explains phenomena like lightning, how electric motors work, and



the nature of light itself. Key figures in this area include Maxwell, whose equations unified
electricity and magnetism. This field is crucial for understanding electronics,
telecommunications, and optics.

Optics: The Science of Light
Often considered a subfield of electromagnetism, optics specifically deals with the behavior
and properties of light, including its interaction with matter and the construction of
instruments that use or detect light, such as telescopes and microscopes. Understanding
reflection, refraction, diffraction, and interference are key aspects here.

Waves and Acoustics: Vibrations and Sound
This area focuses on wave phenomena, which are disturbances that transfer energy
through a medium or space. This includes mechanical waves like sound waves and water
waves, as well as electromagnetic waves like light. Understanding wave properties such as
frequency, wavelength, amplitude, and superposition is essential.

Modern Physics: The Quantum and Relativistic Realms
Once you have a firm grasp of classical physics, you can venture into the more abstract and
revolutionary concepts of modern physics. This encompasses:

Special Relativity: Einstein's theory that revolutionized our understanding of space,
time, and the speed of light.

General Relativity: Einstein's theory of gravity, which describes gravity not as a
force, but as a curvature of spacetime.

Quantum Mechanics: This is arguably the most counter-intuitive but also the most
successful theory in physics, describing the behavior of matter and energy at the
atomic and subatomic levels. It introduces concepts like superposition, entanglement,
and quantization.

Effective Strategies for Learning Physics

Self-teaching any subject requires more than just passive consumption of information. To
successfully teach yourself physics, you need active, engaging strategies that promote
deep understanding and retention. The best learners are not just those who read the most,
but those who interact with the material in meaningful ways.



Active Reading and Note-Taking
When you read a physics textbook or article, don't just skim the words. Engage actively
with the material. Highlight key definitions, formulas, and concepts. More importantly,
summarize each section in your own words. This process forces you to process the
information and identify what you truly understand and what needs further clarification.
Your notes should not just be transcriptions but reflections and connections.

Visualization and Analogies
Physics can be highly abstract. Making use of visualizations is incredibly helpful. Many
online resources offer simulations that allow you to see physics principles in action.
Furthermore, don't shy away from using analogies. If a concept is difficult to grasp, try to
relate it to something you are familiar with in your everyday life. For instance,
understanding the flow of electric current can be likened to the flow of water in pipes.

Problem-Solving Practice: The Cornerstone
This is arguably the most critical strategy for learning physics. Physics is learned by doing.
Work through as many practice problems as possible. Start with simple examples and
gradually increase the difficulty. When you get stuck, don't just look up the answer. Try to
understand why you are stuck. Break down the problem into smaller steps, identify the
relevant physical principles, and apply the formulas systematically.

Teaching the Concepts to Others (or Yourself)
One of the most effective ways to solidify your understanding is to try to explain a concept
to someone else. If you don't have a study buddy, explain it out loud to yourself, or write it
down as if you were teaching it. This process reveals gaps in your knowledge and forces
you to articulate concepts clearly.

Recommended Resources for Self-Study

Fortunately, the internet and libraries are treasure troves for anyone wanting to teach
themselves physics. The key is to find resources that match your learning style and current
level of understanding. A diverse set of resources can often provide different perspectives
on the same topic, which can be incredibly beneficial.

Online Courses and Video Lectures
Platforms like Coursera, edX, Khan Academy, and MIT OpenCourseware offer
comprehensive physics courses, often taught by university professors. These often include
video lectures, assignments, and quizzes. For a more visual and often more engaging
approach, YouTube channels like Crash Course Physics, MinutePhysics, and Physics Girl



provide excellent introductions and explanations of various topics.

Textbooks and Study Guides
A good textbook is invaluable. Classic introductory physics textbooks include:

"University Physics" by Young and Freedman

"Fundamentals of Physics" by Halliday, Resnick, and Walker

"Conceptual Physics" by Paul G. Hewitt (excellent for beginners and building intuition)

Don't be afraid to use older editions, which are often cheaper, or to supplement with more
specialized study guides as needed.

Simulations and Interactive Tools
Websites like PhET Interactive Simulations (from the University of Colorado Boulder) offer a
fantastic collection of free, interactive simulations that allow you to experiment with
physics concepts in a virtual environment. These are invaluable for developing an intuitive
understanding of phenomena that might be difficult to visualize otherwise.

Online Forums and Communities
When you get stuck on a problem or a concept, online forums like Reddit's r/askphysics or
Stack Exchange's Physics Stack Exchange can be incredibly helpful. You can ask questions
and get answers from experienced physicists and fellow learners. Remember to formulate
your questions clearly and show what you've already tried.

Tackling Physics Problems

The ability to solve physics problems is the ultimate test of your understanding. It's where
theory meets application. Simply reading about formulas isn't enough; you need to be able
to use them effectively to describe and predict physical behavior. A systematic approach to
problem-solving can transform a frustrating experience into a manageable one.

Deconstruct the Problem
The first step in tackling any physics problem is to read it carefully and identify what is
being asked. What are the known quantities? What are the unknown quantities? Draw a
diagram of the situation described in the problem. Diagrams are incredibly powerful tools in
physics; they help you visualize the problem and identify relevant forces, directions, and
relationships.



Identify the Relevant Physics Principles
Based on the problem description and your diagram, determine which area of physics is
relevant. Are you dealing with motion, forces, energy, electricity, waves? What fundamental
laws or principles apply? For example, if the problem involves an object accelerating due to
a force, Newton's second law (F=ma) will likely be involved.

Select and Apply the Appropriate Formulas
Once you've identified the relevant principles, choose the specific equations that relate the
knowns and unknowns. Write these equations down. It's often helpful to write down the
general form of the equations before substituting in specific values. This helps ensure
you're using the correct relationships.

Solve for the Unknown and Check Your Units
Carefully rearrange the equations to solve for the unknown variable. Perform the
calculations. A crucial step often overlooked is checking your units. Do your units make
sense for the quantity you are calculating? For instance, if you're calculating velocity, your
units should be something like meters per second (m/s). Incorrect units are a red flag that
you've made a mistake somewhere.

Evaluate Your Answer
Does your answer make physical sense? If you calculate that a car is traveling at the speed
of light, you know something is wrong. Consider the magnitude and direction of your
answer. If it seems unreasonable, go back and review your steps. This self-correction
process is vital for learning.

Maintaining Motivation and Consistency

Embarking on a journey to teach yourself physics is a marathon, not a sprint. There will be
times when concepts seem impenetrable and problems feel impossible. Maintaining
motivation and consistency is crucial for navigating these challenges and achieving your
learning goals. It’s about building sustainable habits rather than relying on bursts of
enthusiasm.

Set Realistic Goals
Break down your learning into smaller, manageable chunks. Instead of aiming to
understand all of quantum mechanics in a month, set a goal to master Newton's laws of
motion in the first week. Celebrate small victories; they build momentum and reinforce your
commitment. Regularly assess your progress and adjust your goals as needed.



Create a Study Schedule
Dedicate specific times for studying physics, just as you would for a scheduled class.
Consistency is more important than cramming. Even 30-60 minutes of focused study
several times a week is more effective than a single all-day session. Find a study
environment that minimizes distractions.

Find a Study Buddy or Community
Learning with others can be incredibly motivating. Whether it's a friend, a family member,
or an online community, having someone to discuss concepts with, quiz each other, and
share frustrations can make a huge difference. Knowing you're not alone in the struggle can
be a powerful tonic.

Embrace Curiosity and Enjoy the Process
Remember why you decided to teach yourself physics in the first place. Cultivate a sense of
wonder and curiosity about the universe. Focus on the exciting discoveries and the
elegance of the physical laws. When you're genuinely interested, learning becomes less of
a chore and more of an adventure. Don't be afraid to explore topics that pique your
interest, even if they aren't strictly on your planned path.

Don't Be Afraid of Difficulty
Physics is a challenging subject. It's okay to struggle. In fact, struggling is often a sign that
you are learning and pushing your boundaries. View difficulties not as roadblocks, but as
opportunities to deepen your understanding. Persistence through challenging concepts is
where true mastery is forged. Every physicist has faced moments of confusion; it's how
they overcame them that defines their progress.

Review and Reinforce Regularly
Regularly revisit previously learned material. Spaced repetition, where you review topics at
increasing intervals, is a highly effective learning technique. This helps move information
from your short-term to your long-term memory, ensuring that your knowledge is robust
and readily accessible.

Take Breaks and Avoid Burnout
It's essential to balance your studies with other aspects of your life. Don't neglect sleep,
exercise, and social connections. Taking regular breaks during study sessions can actually
improve focus and retention. Recognize the signs of burnout and adjust your schedule
accordingly. A refreshed mind is a more effective learning tool.



FAQ

Q: What is the best way to start teaching myself
physics from scratch?
A: The best way to start teaching yourself physics from scratch is to begin with the
mathematical prerequisites, focusing on algebra and trigonometry. Then, dive into
introductory classical mechanics using a resource like "Conceptual Physics" by Paul G.
Hewitt, which emphasizes intuition and real-world examples, or a more rigorous text like
"University Physics" if you have a strong math background. Supplement with online video
lectures and simulations to build a solid conceptual foundation before moving on to more
complex topics.

Q: Do I need to be a math genius to teach myself
physics?
A: While a strong aptitude for mathematics is certainly helpful, you do not need to be a
math genius. The key is to have a solid understanding of algebra and trigonometry, and a
willingness to learn calculus as you progress into more advanced physics topics. Many
excellent resources are designed to teach the necessary math alongside the physics
concepts, making it accessible to a broader audience.

Q: How much time should I dedicate each day or week
to learn physics?
A: Consistency is more important than intensity. Aim for at least 30-60 minutes of focused
study most days of the week. This regular exposure allows concepts to sink in and prevents
information overload. It's better to study a little each day than to cram for many hours
sporadically. Adjust the time based on your personal schedule and energy levels.

Q: What are the most common pitfalls for self-learners
in physics?
A: Common pitfalls include skipping the mathematical prerequisites, focusing too much on
memorizing formulas without understanding the underlying concepts, neglecting problem-
solving practice, and giving up too easily when faced with difficult topics. Another pitfall is
not using a variety of resources, which can lead to a narrow or incomplete understanding.

Q: Should I focus on theory or problem-solving when
self-teaching physics?
A: Both theory and problem-solving are critical and intertwined. You cannot effectively
solve problems without understanding the theory, and you cannot truly understand the
theory without applying it through problem-solving. Start by building a conceptual
understanding of the theory, then immediately apply it by working through relevant



practice problems.

Q: Are online courses or textbooks better for self-
teaching physics?
A: Both have their strengths. Online courses often provide structured learning paths,
engaging video lectures, and interactive elements that can be very helpful. Textbooks offer
depth, comprehensive explanations, and a wealth of practice problems. The ideal approach
is often to use a combination of both, using textbooks for detailed study and online courses
or videos for conceptual reinforcement and alternative explanations.

Q: How can I stay motivated when learning difficult
physics concepts?
A: Stay motivated by remembering your initial curiosity, setting small, achievable goals,
celebrating your progress, and connecting the physics you're learning to real-world
phenomena. Finding a study buddy or online community can also provide support and
encouragement. Remember that struggling with a concept is a normal part of the learning
process.

Q: What is the difference between "Conceptual Physics"
and "University Physics" textbooks?
A: "Conceptual Physics" textbooks, like the one by Paul G. Hewitt, are designed for students
who want to understand the fundamental ideas of physics without a heavy reliance on
advanced mathematics. They use analogies and everyday examples to build intuition.
"University Physics" textbooks, on the other hand, are more mathematically rigorous and
are typically used in introductory college-level physics courses, requiring a strong
foundation in calculus.
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