
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

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).



v = u + at

s = ut + (1/2)at²

v² = u² + 2as

s = ((u + v)/2) × t

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:

Velocity, v = ds/dt

Acceleration, a = dv/dt = d²s/dt²

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.

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

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

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.



Frictional force, f = μN, where μ is the coefficient of friction and N
is the normal force.

Normal force, N = mg cos θ for an inclined plane, where θ 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.

Work, W = F × d × cos θ, where θ is the angle between force and
displacement vectors.

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.

Kinetic energy, KE = (1/2)mv²

Gravitational potential energy, PE = mgh

Elastic potential energy (spring), PE = (1/2)kx²

Power
Power is the rate of doing work or the rate of energy transfer.

Power, P = W/t

Power in terms of force and velocity, P = F × 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.

Momentum, p = mv

Impulse, J = F × Δt

Impulse-momentum theorem: J = Δp

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

m₁u₁ + m₂u₂ = m₁v₁ + m₂v₂ (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.

Angular velocity, ω = dθ/dt

Angular acceleration, α = dω/dt

θ = ω₀t + (1/2)αt²



ω² = ω₀² + 2αθ

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

Torque, τ = r × F = rF sin φ

Newton’s second law for rotation: τ = Iα

Moment of inertia for common shapes, e.g., solid sphere: I = (2/5)mr²

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.

Displacement, x(t) = A cos(ωt + φ)

Angular frequency, ω = 2πf = √(k/m)

Period, T = 1/f = 2π/ω

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

Period, T = 2π√(L/g)



Mechanical Waves
Mechanical waves transfer energy through a medium via oscillations.

Wave speed, v = fλ

Relationship between frequency (f), wavelength (λ), 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 + 0.5at², 3) v² =
u² + 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 = 0.5mv², 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 cosθ, where F is the magnitude of
the force, d is the displacement, and θ 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 (ω) is given by ω = θ / t, where θ 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 MR², where M is mass and R
is radius.

What is the relationship between torque and angular
acceleration?
Torque (τ) is related to angular acceleration (α) by τ = Iα, 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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