mechanical physics formula sheet

mechanical physics formula sheet serves as an essential resource for
students, engineers, and professionals dealing with the principles of
mechanics. This comprehensive collection of formulas covers the fundamental
concepts of mechanical physics, including motion, forces, energy, momentum,
and rotational dynamics. Understanding these equations is crucial for
analyzing physical systems, solving problems efficiently, and developing a
deeper insight into how mechanical systems operate. This article presents a
detailed mechanical physics formula sheet organized into key categories,
making it easier to locate and apply the necessary formulas. From kinematics
to work and energy, and from rotational motion to oscillations, each section
provides clear explanations and relevant formulas. The content emphasizes
accuracy, clarity, and usability to support academic and practical
applications. Following the introduction, the article outlines the table of
contents for quick navigation through the main topics.

Kinematics Formulas

Dynamics and Force Formulas

Work, Energy, and Power Formulas

Momentum and Impulse Formulas

Rotational Motion Formulas

e Oscillations and Mechanical Waves

Kinematics Formulas

Kinematics is the branch of mechanical physics that describes the motion of
objects without considering the forces causing the motion. The kinematics
formula sheet includes equations relating displacement, velocity,
acceleration, and time for linear and uniformly accelerated motion. These
formulas are fundamental for analyzing the trajectory and speed of moving
bodies.

Equations of Motion

The basic kinematic equations apply to constant acceleration scenarios and
provide relations between displacement (s), initial velocity (u), final
velocity (v), acceleration (a), and time (t).
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Velocity and Acceleration

Instantaneous velocity and acceleration describe the rate of change of
position and velocity with respect to time. For motion in one dimension:

e Velocity, v = ds/dt

e Acceleration, a = dv/dt = d?s/dt?

Dynamics and Force Formulas

Dynamics focuses on the forces and torques that cause motion. The mechanical
physics formula sheet includes Newton’s laws of motion and expressions for
friction, tension, and normal forces, which are essential for understanding
how forces influence the behavior of objects.

Newton’s Laws of Motion

Newton's laws form the foundation of classical mechanics, relating force,
mass, and acceleration.

e First law (inertia): An object remains at rest or in uniform motion
unless acted upon by a net force.

e Second law: F = ma, where F is the net force, m is mass, and a is
acceleration.

e Third law: For every action, there is an equal and opposite reaction.

Friction and Normal Force

Frictional forces oppose motion and depend on the coefficient of friction and
the normal force.



e Frictional force, f = uN, where u is the coefficient of friction and N
is the normal force.

e Normal force, N = mg cos 6 for an inclined plane, where 6 is the angle
of inclination.

Work, Energy, and Power Formulas

This section of the mechanical physics formula sheet addresses the concepts
of work done by forces, kinetic and potential energy, and power output. These
formulas are indispensable for analyzing energy transformations and
efficiency in mechanical systems.

Work Done by a Force

Work is the product of the force component along displacement and the
displacement itself, representing energy transfer.

e Work, W=F x d x cos 6, where 6 is the angle between force and
displacement vectors.

e Work done by a variable force: W = [ F dx

Kinetic and Potential Energy

Energy formulas quantify the energy possessed by an object due to motion or
position.

e Kinetic energy, KE = (1/2)mv?
e Gravitational potential energy, PE = mgh

e Elastic potential energy (spring), PE = (1/2)kx?

Power

Power is the rate of doing work or the rate of energy transfer.
e Power, P = W/t

e Power in terms of force and velocity, P = F x v



Momentum and Impulse Formulas

Momentum and impulse are crucial concepts for describing the quantity of
motion and the effect of forces over time. The mechanical physics formula
sheet includes formulas for linear momentum, impulse, and their conservation
principles.

Linear Momentum

Linear momentum quantifies an object's motion and is the product of mass and
velocity.

e Momentum, p = mv
e Impulse, J = F x At

e Impulse-momentum theorem: J = Ap

Conservation of Momentum

In the absence of external forces, the total momentum of a system remains
constant.

e MmiuU1 + mM2u2 = mivi + m2vz2 (for a two-body collision)

Rotational Motion Formulas

Rotational dynamics extends the principles of linear motion to objects
rotating about an axis. The mechanical physics formula sheet covers angular
displacement, velocity, acceleration, torque, and moment of inertia.

Angular Kinematics

Angular analogs of linear motion describe rotation about a fixed axis.
e Angular velocity, w = d8/dt
e Angular acceleration, a = dw/dt

e 0 = wet + (1/2)at?
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Torque and Moment of Inertia

Torque causes rotational acceleration; moment of inertia quantifies
resistance to rotational motion.

e Torque, T =r x F =rF sin ¢
e Newton’s second law for rotation: T = I«

e Moment of inertia for common shapes, e.g., solid sphere: I = (2/5)mr?

Oscillations and Mechanical Waves

This section provides formulas related to simple harmonic motion (SHM),
pendulums, and mechanical waves, which are important for understanding
repetitive motion and wave propagation in mechanical systems.

Simple Harmonic Motion

SHM describes oscillations where the restoring force is proportional to
displacement.

e Displacement, x(t) = A cos(wt + o)
e Angular frequency, w = 2nf = v(k/m)

e Period, T = 1/f = 2n/w

Pendulum Motion

The formulas for a simple pendulum relate the period of oscillation to its
length and gravitational acceleration.

e Period, T = 2nv(L/g)



Mechanical Waves

Mechanical waves transfer energy through a medium via oscillations.
e Wave speed, v = fA

e Relationship between frequency (f), wavelength (A), and velocity (v)

Frequently Asked Questions

What are the basic kinematic equations in mechanical
physics?

The basic kinematic equations are: 1) v = u + at, 2) s = ut + 0.5at?, 3) v? =
u? + 2as, where u is initial velocity, v is final velocity, a is
acceleration, t is time, and s is displacement.

How is Newton's second law represented in formula
form?

Newton's second law is represented as F = ma, where F is the net force
applied on an object, m is the mass of the object, and a is its acceleration.

What is the formula for kinetic energy in mechanical
physics?

The formula for kinetic energy (KE) is KE = 0.5mv?, where m is the mass of
the object and v is its velocity.

How do you calculate potential energy in a
mechanical system?

Potential energy (PE) due to gravity is calculated as PE = mgh, where m is
mass, g is acceleration due to gravity, and h is the height above the
reference point.

What formula represents the work done by a force?

Work done (W) by a force is given by W = Fd cos6, where F is the magnitude of
the force, d is the displacement, and 6 is the angle between the force and
displacement vectors.



How is momentum defined in mechanical physics?

Momentum (p) is defined as p = mv, where m is the mass of the object and v is
its velocity.

What is the formula for angular velocity in
rotational motion?

Angular velocity (w) is given by w = 6 / t, where 6 is the angular
displacement in radians and t is the time taken.

How do you calculate the moment of inertia for a
rotating object?

Moment of inertia (I) depends on the mass distribution and shape of the
object. For example, for a solid cylinder, I = 0.5 MR?, where M is mass and R
is radius.

What is the relationship between torque and angular
acceleration?

Torque (t) is related to angular acceleration (a) by t = Ia, where I is the
moment of inertia of the object.

How is mechanical power calculated in physics?

Mechanical power (P) is calculated as P =W / t, where W is work done and t
is time taken. It can also be expressed as P = Fv, where F is force and v is
velocity in the direction of the force.

Additional Resources

1. Mechanical Physics Formula Sheet: Essential Equations and Concepts

This compact guide provides a comprehensive collection of fundamental
mechanical physics formulas. It covers topics such as kinematics, dynamics,
work and energy, and rotational motion. Ideal for students and professionals,
it offers quick reference to key equations and their applications. The book
also includes concise explanations to aid understanding and problem-solving.

2. Applied Mechanics and Physics: Formula Handbook

Designed for engineering and physics students, this handbook compiles
essential formulas used in mechanical physics and applied mechanics. It
integrates theory with practical examples, covering topics like statics,
dynamics, fluid mechanics, and thermodynamics. The clear layout facilitates
easy navigation and quick retrieval of information during exams or projects.

3. Fundamentals of Mechanical Physics: Formula and Problem Solutions



This book not only lists important mechanical physics formulas but also
demonstrates their use through solved problems. It emphasizes understanding
the derivation of formulas and their real-world applications. Suitable for
undergraduate students, it serves as both a study guide and a reference
manual to reinforce learning.

4. Quick Reference Guide to Mechanical Physics Equations

Aimed at students and professionals alike, this guide offers a succinct
collection of mechanical physics equations. It covers classical mechanics
topics including motion, forces, energy, momentum, and oscillations. The
book’s format is designed for rapid consultation, making it an invaluable
tool for exams and engineering tasks.

5. Mechanical Physics Formula Compendium for Engineers

This compendium is tailored for engineers who require a reliable resource of
mechanical physics formulas. It encompasses a broad spectrum of subjects such
as mechanics of materials, dynamics of systems, and fluid mechanics. The
inclusion of units, constants, and example scenarios enhances its practical
utility in engineering design and analysis.

6. Essential Equations in Mechanical Physics with Illustrations

With a focus on visual learning, this book presents mechanical physics
formulas alongside diagrams and illustrations. It helps readers grasp complex
concepts like torque, angular momentum, and harmonic motion through visual
aids. The combination of formulas and graphics makes it an excellent tool for
both teaching and self-study.

7. Mechanical Physics Formula Sheet for Competitive Exams

Specifically designed for students preparing for competitive exams, this
formula sheet condenses all critical mechanical physics equations into a
concise format. It highlights the most frequently tested formulas and
includes tips on how to apply them efficiently. Its user-friendly layout
supports quick revision and boosts exam performance.

8. Comprehensive Mechanical Physics Formulas and Constants

This book serves as an exhaustive reference for all mechanical physics
formulas and related constants. It includes detailed tables and charts to
supplement the formulas, facilitating a deeper understanding of physical
quantities and their relationships. Ideal for advanced students and
researchers, it supports complex problem-solving and experimental analysis.

9. Physics of Mechanics: Formula Sheet and Conceptual Overview

Combining a formula sheet with a conceptual overview, this book bridges
theoretical understanding and practical application. It covers core mechanics
topics such as Newtonian mechanics, energy principles, and rotational
dynamics. The concise explanations accompanying each formula help readers
connect equations with underlying physical concepts.
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mechanical physics formula sheet: AP Physics 1 Premium Kenneth Rideout, Jonathan Wolf,
2020-08-04 Always study with the most up-to-date prep! Look for AP Physics 1 Premium, 2023: 4
Practice Tests + Comprehensive Review + Online Practice, ISBN 9781506281117, on sale August 2,
2022,

mechanical physics formula sheet: AP Physics 2: 4 Practice Tests + Comprehensive Review +
Online Practice Kenneth Rideout, Jonathan Wolf, 2021-02-02 Be prepared for exam day with
Barron’s. Trusted content from AP experts! Barron’s AP Physics 2: 2021-2022 includes in-depth
content review and online practice. It’s the only book you’ll need to be prepared for exam day.
Written by Experienced Educators Learn from Barron’s--all content is written and reviewed by AP
experts Build your understanding with comprehensive review tailored to the most recent exam Get a
leg up with tips, strategies, and study advice for exam day--it’s like having a trusted tutor by your
side Be Confident on Exam Day Sharpen your test-taking skills with 4 full-length practice tests--2 in
the book and 2 more online Strengthen your knowledge with in-depth review covering all Units on
the AP Physics 2 Exam Reinforce your learning with practice questions at the end of each chapter
Interactive Online Practice Continue your practice with 2 full-length practice tests on Barron'’s
Online Learning Hub Simulate the exam experience with a timed test option Deepen your
understanding with detailed answer explanations and expert advice Gain confidence with automated
scoring to check your learning progress

mechanical physics formula sheet: AP Physics 2 with Online Tests Kenneth Rideout, Jonathan
Wolf, 2020-07-07 Barron’s brand new AP Physics 2 with Online Tests provides four practice tests
and key review for the AP Physics 2 exam. The College Board has announced that there are May
2021 test dates available are May 3-7 and May 10-14, 2021. Content corresponds to the topics
covered in a second-year, algebra-based physics class. AP Physics 2 helps students review electric,
magnetic, and gravitational fields; circuits and capacitance; fluid dynamics; thermodynamics; optics;
and modern physics. AP Physics 2 includes: Two practice tests in the book with all questions
answered and explained Two online practice tests with all questions answered and explained A
diagnostic test in the book to help students target areas where they need more study Practice
questions and review covering all test areas Tips and advice for dealing with the new problem types
introduced on this test

mechanical physics formula sheet: Hand Book of Physics - JEE NEET CET Ashish V Rajwade,
2025-02-10 This Hand book of Physics consist of Different situations & expected question types in
Physics for various Entrance examinations like JEE main, NEET ,CET. This book also contains
Revision of Subject in short manner through formulae. I hope that all student will take benefit of this
Physics hanboook to crack their JEE NEET CET Physics.Wish you all the best [

mechanical physics formula sheet: AP Physics 2 Premium, Fourth Edition: Prep Book
with 4 Practice Tests + Comprehensive Review + Online Practice (2025) Kenneth Rideout,
Jonathan Wolf, 2025-01-07 Be prepared for exam day with Barron’s. Trusted content from AP
experts! Barron’s AP Physics 2 Premium, Fourth Edition is fully revised for the latest course and
exam updates and includes in-depth content review and practice. It’s the only book you'll need to be
prepared for exam day. Written by Experienced Educators Learn from Barron’s--all content is
written and reviewed by AP experts Build your understanding with comprehensive review tailored to
the most recent exam Get a leg up with tips, strategies, and study advice for exam day--it’s like
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having a trusted tutor by your side Be Confident on Exam Day Sharpen your test-taking skills with 4
full-length practice tests-2 in the book and 2 more online-that mirror the latest exam format and
question types plus detailed answer explanations for all questions Strengthen your knowledge with
in-depth review covering all recent course updates and the latest units on the AP Physics 2 exam
Determine what your strengths are by taking a short diagnostic test and then reinforce your learning
by answering a series of practice questions at the end of each chapter Enhance your scientific
thinking skills by reviewing dozens of sample problems with clear solutions, hundreds of diagrams
that illustrate key concepts, and end-of-chapter summaries of all major topics Robust Online Practice
Continue your practice with 2 full-length practice tests on Barron’s Online Learning Hub Simulate
the exam experience with a timed test option Deepen your understanding with detailed answer
explanations and expert advice Gain confidence with scoring to check your learning progress
Publisher's Note: Products purchased from 3rd party sellers are not guaranteed by the publisher for
quality, authenticity, or access to any online entities included with the product.

mechanical physics formula sheet: AP Physics 1 Kenneth Rideout, Jonathan Wolf,
2020-08-04 Barron's AP Physics 1 Study Guide: With 2 Practice Tests, Second Edition provides
in-depth review for the AP Physics 1 exam, which corresponds to a first-year, algebra-based college
course. Comprehensive subject review covers vectors, kinematics, forces and Newton’s Laws of
Motion, energy, gravitation, impacts and linear momentum, rotational motion, oscillatory motion,
electricity, and waves and sound. The College Board has announced that there are May 2021 test
dates available are May 3-7 and May 10-14, 2021. This fully updated book offers in-depth review for
the exam and helps students apply the skills they learned in class. It includes: Two practice tests
that reflect the AP Physics 1 exam (in terms of format, content tested, and level of difficulty) with all
answers fully explained A short diagnostic test for assessing strengths and weaknesses Practice
questions and review that cover all test areas Tips and advice for answering all question types Added
information about the weighting of points by topic

mechanical physics formula sheet: Construction Calculations Manual Sidney M Levy,
2011-09-19 Construction Calculations is a manual that provides end users with a comprehensive
guide for many of the formulas, mathematical vectors and conversion factors that are commonly
encountered during the design and construction stages of a construction project. It offers readers
detailed calculations, applications and examples needed in site work, cost estimation, piping and
pipefitting, and project management. The book also serves as a refresher course for some of the
formulas and concepts of geometry and trigonometry. The book is divided into sections that present
the common components of construction. The first section of the books starts with a refresher
discussion of unit and systems measurement; its origin and evolution; the standards of length, mass
and capacity; terminology and tables; and notes of metric, U.S, and British units of measurements.
The following concepts are presented and discussed throughout the book: Conversion tables and
formulas, including the Metric Conversion Law and conversion factors for builders and design
professionals Calculations and formulas of geometry, trigonometry and physics in construction
Rudiments of excavation, classification, use of material, measurement and payment Soil
classification and morphology, including its physicochemical properties Formulas and calculations
needed for soil tests and evaluations and for the design of retaining structures Calculations relating
to concrete and masonry Calculations of the size/weight of structural steel and other metals
Mechanical properties of wood and processing of wood products Calculations relating to sound and
thermal transmission Interior finishes, plumbing and HVAC calculations Electrical formulas and
calculations Construction managers and engineers, architects, contractors, and beginners in
engineering, architecture, and construction will find this practical guide useful for managing all
aspects of construction. - Work in and convert between building dimensions, including metric -
Built-in right-angle solutions - Areas, volumes, square-ups - Complete stair layouts - Roof, rafter and
framing solutions - Circle: arcs, circumference, segments

mechanical physics formula sheet: Mechanics' and Engineers' Pocketbook of Tables, Rules,
and Formulas Pertaining to Mechanics, Mathematics, and Physics ... Charles Haynes Haswell, 1889



mechanical physics formula sheet: Conquering the Physics GRE Yoni Kahn, Adam
Anderson, 2018-03 A self-contained guide to the Physics GRE, reviewing all of the topics covered
alongside three practice exams with fully worked solutions.

mechanical physics formula sheet: Applied Mechanics Reviews , 1974

mechanical physics formula sheet: Mechanical Engineer's Reference Book A. Parrish,
2014-05-19 Mechanical Engineer's Reference Book: 11th Edition presents a comprehensive
examination of the use of Systéme International d' Unités (SI) metrication. It discusses the
effectiveness of such a system when used in the field of engineering. It addresses the basic concepts
involved in thermodynamics and heat transfer. Some of the topics covered in the book are the
metallurgy of iron and steel; screw threads and fasteners; hole basis and shaft basis fits; an
introduction to geometrical tolerancing; mechanical working of steel; high strength alloy steels;
advantages of making components as castings; and basic theories of material properties. The
definitions and classifications of refractories are fully covered. An in-depth account of the
mechanical properties of non-ferrous materials is provided. Different fabrication techniques are
completely presented. A chapter is devoted to description of tubes for water, gas, sanitation, and
heating services. Another section focuses on the accountant's measure of productivity. The book can
provide useful information to engineers, metallurgists, students, and researchers.

mechanical physics formula sheet: Popular Mechanics , 1945-04 Popular Mechanics
inspires, instructs and influences readers to help them master the modern world. Whether it’s
practical DIY home-improvement tips, gadgets and digital technology, information on the newest
cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.

mechanical physics formula sheet: Popular Mechanics , 1908-03 Popular Mechanics
inspires, instructs and influences readers to help them master the modern world. Whether it’s
practical DIY home-improvement tips, gadgets and digital technology, information on the newest
cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.

mechanical physics formula sheet: Journal of the Franklin Institute of the State of
Pennsylvania for the Promotion of the Mechanic Arts , 1871 Vols. 1-69 include more or less
complete patent reports of the U. S. Patent Office for years 1825-1859. cf. Index to v. 1-120 of the
Journal, p. [415]

mechanical physics formula sheet: Popular Mechanics , 1937-09 Popular Mechanics
inspires, instructs and influences readers to help them master the modern world. Whether it’s
practical DIY home-improvement tips, gadgets and digital technology, information on the newest
cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.

mechanical physics formula sheet: First International Symposium on Urban Development:
Koya as a Case Study F. M. Khoshnaw, 2013-12-16 This book contains papers presented at the
International Symposium on Urban Development held in the Kurdistan region of Iraq, organised by
the Faculty of Engineering at Koya University. The Kurdistan region is rich in oil, gas, mineral
resources and underground water. However, until recently the political and security issues were
such that the region was unable to take advantage of those resources. Nowadays, Kurdistan is
emerging as one of the fastest developing areas in the Middle East, with its universities playing a
major role in this process. The aim of the meeting was to focus the research carried out at academic
and government institutions with the needs of Society. The International Symposium papers
included in this volume cover a wide range of topics and are written by people with different
specialisations and perspectives.

mechanical physics formula sheet: Scientific and Technical Aerospace Reports , 1990

mechanical physics formula sheet: Popular Mechanics , 1946-01 Popular Mechanics
inspires, instructs and influences readers to help them master the modern world. Whether it’s
practical DIY home-improvement tips, gadgets and digital technology, information on the newest
cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech lifestyle.
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mechanical physics formula sheet: The Publishers' Trade List Annual , 1883
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