
physics one formula sheet

physics one formula sheet serves as an essential resource for students and professionals alike who seek to
master the foundational concepts and calculations in physics. This comprehensive guide compiles the critical
formulas spanning mechanics, thermodynamics, electromagnetism, waves, and modern physics, providing
a quick reference to enhance problem-solving efficiency. Understanding and memorizing these formulas
can significantly aid in grasping the fundamental principles that govern physical phenomena. This article
will delve into the key categories of physics formulas, explaining their applications and relevance.
Additionally, it will highlight common constants and units necessary for accurate computation. Whether
preparing for exams or conducting scientific analysis, a well-organized physics one formula sheet is
indispensable for success in the field.
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Mechanics Formulas
Mechanics is the branch of physics concerned with motion and forces. It covers everything from the
movement of objects to the forces acting upon them. The physics one formula sheet includes essential
equations that describe kinematics, dynamics, work, energy, and momentum. These formulas are
fundamental in solving problems related to linear and rotational motion.

Kinematics Equations
Kinematics deals with the description of motion without considering the causes. The key kinematic
formulas relate displacement, velocity, acceleration, and time. These equations are vital for analyzing the
motion of objects moving with uniform or uniformly accelerated velocity.



v = u + at (Final velocity)

s = ut + ½at² (Displacement)

v² = u² + 2as (Velocity-displacement relation)

s = ((u + v)/2) × t (Average velocity)

Newton’s Laws and Dynamics
Newton’s laws of motion form the basis for classical mechanics. They explain how forces cause changes in
the motion of objects. The formulas derived from these laws help calculate net force, friction, tension, and
acceleration.

F = ma (Force equals mass times acceleration)

F_friction = μN (Frictional force, where μ is the coefficient of friction and N is the normal force)

Weight: W = mg (Where g is gravitational acceleration)

Work, Energy, and Power
Work, energy, and power formulas describe the transfer and conversion of energy in mechanical systems.
They are crucial for understanding how forces perform tasks and how energy is conserved or dissipated.

Work: W = Fd cosθ

Kinetic Energy: KE = ½mv²

Potential Energy: PE = mgh

Power: P = W/t (Work done per unit time)

Momentum and Impulse
Momentum and impulse equations explain the effects of forces applied over time, particularly in collisions



and explosions. Conservation of momentum is a fundamental principle in isolated systems.

Momentum: p = mv

Impulse: J = FΔt

Conservation of momentum: m₁v₁ + m₂v₂ = m₁v₁' + m₂v₂'

Thermodynamics and Heat Transfer Formulas
Thermodynamics explores the principles governing heat, temperature, and energy transfer. The physics
one formula sheet includes equations that describe the behavior of gases, heat exchange, and work done in
thermodynamic processes.

Temperature and Heat
Understanding temperature scales and heat transfer mechanisms is fundamental in thermodynamics. The
formulas quantify how heat energy affects temperature changes and phase transitions.

Q = mcΔT (Heat transferred, where m is mass, c is specific heat capacity, and ΔT is temperature
change)

Q = mL (Heat during phase change, with L as latent heat)

Conversion between Celsius and Kelvin: T(K) = T(°C) + 273.15

Gas Laws
The behavior of ideal gases is described through several key laws that relate pressure, volume, and
temperature. These formulas allow for the prediction of gas behavior under different conditions.

Boyle’s Law: P₁V₁ = P₂V₂ (Pressure-volume relationship at constant temperature)

Charles’s Law: V₁/T₁ = V₂/T₂ (Volume-temperature relationship at constant pressure)

Ideal Gas Law: PV = nRT (Relates pressure, volume, temperature, and amount of gas)



First Law of Thermodynamics
This fundamental law expresses the conservation of energy in thermodynamic systems, relating internal
energy changes to heat and work.

ΔU = Q - W (Change in internal energy equals heat added minus work done by the system)

Electromagnetism Formulas
Electromagnetism involves the study of electric and magnetic fields and their interactions. The physics one
formula sheet includes formulas for electric forces, fields, potential, circuits, and magnetic effects.

Electricity
Basic electricity formulas describe the relationships between voltage, current, resistance, and power in
electrical circuits.

Ohm’s Law: V = IR (Voltage equals current times resistance)

Power: P = VI = I²R = V²/R

Resistance in series: R_total = R₁ + R₂ + ...

Resistance in parallel: 1/R_total = 1/R₁ + 1/R₂ + ...

Electric Fields and Potential
Formulas in this category describe how charges interact through electric fields and potentials, essential for
understanding electrostatics.

Electric force: F = k(q₁q₂)/r²

Electric field: E = F/q = kQ/r²

Electric potential: V = kQ/r



Magnetism
Magnetic field concepts include forces on moving charges and currents in magnetic fields, as well as
properties of magnetic materials.

Magnetic force on a moving charge: F = qvB sinθ

Force on current-carrying wire: F = ILB sinθ

Magnetic field of a long straight wire: B = (μ₀I)/(2πr)

Wave and Optics Formulas
Wave and optics physics describe the behavior of light and sound waves, including their propagation,
reflection, refraction, and interference. The physics one formula sheet covers these essential wave
properties and optical principles.

Wave Properties
Wave formulas relate frequency, wavelength, speed, and amplitude to describe wave motion in various
media.

Wave speed: v = fλ (Frequency times wavelength)

Frequency: f = 1/T (Inverse of period)

Period: T = 1/f

Sound Waves
Sound wave formulas calculate speed in different media, intensity, and the Doppler effect, which explains
changes in frequency due to relative motion.

Speed of sound in air: v ≈ 331 + 0.6T (m/s, T in °C)



Intensity level: β = 10 log(I/I₀)

Doppler Effect: f' = f(v ± v_o)/(v ∓ v_s)

Optics
Optics formulas are essential for understanding image formation, lens and mirror properties, and light
behavior.

Lens/mirror equation: 1/f = 1/do + 1/di

Magnification: m = -di/do

Snell’s Law: n₁ sinθ₁ = n₂ sinθ₂

Modern Physics Formulas
Modern physics encompasses theories and phenomena beyond classical physics, such as quantum mechanics
and relativity. The physics one formula sheet includes pivotal equations that describe energy quantization,
atomic models, and relativistic effects.

Quantum Mechanics
Key quantum formulas address the particle-wave duality and energy quantization in atoms.

Energy of a photon: E = hf (h is Planck’s constant)

de Broglie wavelength: λ = h/p

Photoelectric effect: KE_max = hf - φ (Work function φ)

Relativity
Relativity formulas describe the behavior of objects moving at speeds close to the speed of light and the
relationship between mass and energy.



Time dilation: t = t₀ / √(1 - v²/c²)

Length contraction: L = L₀ √(1 - v²/c²)

Mass-energy equivalence: E = mc²

Physical Constants and Units
A comprehensive physics one formula sheet must include the fundamental physical constants and unit
conversions critical for accurate calculations and consistency in scientific work.

Key Physical Constants
The following constants frequently appear in physics formulas and calculations.

Speed of light, c = 3.00 × 10⁸ m/s

Gravitational acceleration, g = 9.81 m/s²

Planck’s constant, h = 6.626 × 10⁻³⁴ J·s

Elementary charge, e = 1.602 × 10⁻¹⁹ C

Universal gravitational constant, G = 6.674 × 10⁻¹¹ N·m²/kg²

Permittivity of free space, ε₀ = 8.85 × 10⁻¹² F/m

Permeability of free space, μ₀ = 4π × 10⁻⁷ T·m/A

Common Units and Conversions
Understanding units and their conversions is vital for coherent and accurate physics calculations.

1 joule (J) = 1 kg·m²/s² (unit of energy)

1 newton (N) = 1 kg·m/s² (unit of force)



1 pascal (Pa) = 1 N/m² (unit of pressure)

Temperature: Celsius to Kelvin, K = °C + 273.15

Energy units: 1 eV = 1.602 × 10⁻¹⁹ J

Frequently Asked Questions

What is typically included in a Physics One formula sheet?
A Physics One formula sheet usually includes fundamental formulas related to mechanics, kinematics,
dynamics, work and energy, momentum, rotational motion, gravitation, and basic thermodynamics.

How can a Physics One formula sheet help students during exams?
A formula sheet helps students save time by providing quick access to essential formulas, reducing the
need to memorize them, and allowing them to focus more on problem-solving and conceptual
understanding during exams.

Are derivations included on a Physics One formula sheet?
Typically, derivations are not included on a Physics One formula sheet; it primarily contains the final
formulas and constants needed for solving problems efficiently.

Where can I find or download a Physics One formula sheet?
Physics One formula sheets can be found on university websites, educational platforms, or by searching for
'Physics One formula sheet PDF' online. Many instructors also provide customized sheets tailored to their
course syllabus.

What are some must-know formulas on a Physics One formula sheet for
mechanics?
Must-know formulas include Newton's second law (F=ma), kinematic equations (e.g., v = u + at), work-
energy theorem (W=ΔK), and momentum equations (p=mv and conservation of momentum).

Can I customize my Physics One formula sheet?
Yes, students can customize their formula sheets by including formulas they find challenging, adding unit
conversions, or writing brief notes to enhance understanding and quick recall during exams.



Are constants like gravitational acceleration included on the Physics One
formula sheet?
Yes, commonly used constants such as gravitational acceleration (g = 9.8 m/s²), Planck's constant, speed of
light, and Coulomb's constant are usually included for convenience.

How often should I update my Physics One formula sheet during the
course?
It's helpful to update your formula sheet regularly as you progress through the course to include new
formulas, refine existing ones, and remove less relevant information to keep it concise and effective.

Additional Resources
1. Physics Formula Handbook: Essential Equations for Students and Professionals
This comprehensive handbook compiles key physics formulas across various topics, from mechanics to
electromagnetism and thermodynamics. It is designed for quick reference and easy understanding, making
it ideal for students preparing for exams and professionals needing a reliable resource. Each formula is
accompanied by concise explanations and units for clarity.

2. Mastering Physics Formulas: A Concise Guide
This guide provides a streamlined collection of essential physics formulas, organized by subject area. It
focuses on clarity and brevity, helping readers quickly grasp the fundamental equations needed for
problem-solving. The book also includes tips on how and when to apply each formula effectively.

3. Physics Formula Sheet for Competitive Exams
Tailored for students preparing for competitive exams, this formula sheet covers critical physics equations
required in tests like the SAT, GRE, and engineering entrance exams. It emphasizes the most frequently
used formulas, ensuring efficient study and recall. The book also includes example problems to demonstrate
formula application.

4. Essential Physics Formulas and Concepts
This book combines key physics formulas with brief conceptual summaries to enhance understanding. It
covers a broad range of topics, including mechanics, waves, optics, and modern physics. The format supports
both quick revision and deeper learning, making it a versatile study tool.

5. Physics Formula Compendium: From Basics to Advanced
Ideal for both beginners and advanced learners, this compendium offers a complete set of physics formulas,
categorized by difficulty and topic. It includes derivations and explanations to help readers understand the
origin and application of each formula. The book serves as a valuable reference for coursework and
research.



6. Quick Reference Physics Formula Sheet
Designed for on-the-go study, this quick reference sheet compiles the most vital physics formulas in a
concise, easy-to-navigate format. It covers major areas such as kinematics, energy, electromagnetism, and
nuclear physics. Perfect for last-minute revision or as a classroom supplement.

7. Physics Equations and Formulae for Engineering Students
Focused on engineering applications, this book presents physics formulas relevant to various engineering
disciplines. It includes detailed explanations, practical examples, and unit conversions to aid in real-world
problem solving. The resource is tailored to help engineering students bridge theory and practice.

8. Ultimate Physics Formula Sheet with Examples
This ultimate formula sheet not only lists important physics equations but also provides worked examples
to illustrate their use. Covering a wide spectrum of topics, it helps students build confidence in applying
formulas to solve complex problems. The book is structured to facilitate both learning and quick revision.

9. Physics Formula Guide for High School and College
Aimed at high school and early college students, this guide presents essential physics formulas in an
accessible manner. Each formula is explained with context and accompanied by diagrams where helpful.
The book supports foundational learning and assists in preparing for standardized tests and coursework.
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