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Physical science is a broad field that encompasses the study of the fundamental principles governing
the natural world. It combines concepts from physics and chemistry to explain how matter interacts
and behaves. For students and professionals alike, having a comprehensive formula sheet can be
immensely useful in solving problems, conducting experiments, and understanding various physical
phenomena. This article provides a detailed overview of essential formulas in physical science,
categorized into relevant sections.

Basic Concepts of Physical Science

Before diving into the formulas, it is essential to understand some fundamental concepts that
underpin physical science. These concepts will help you grasp the significance of the formulas
presented later.

Units of Measurement

Physical science relies heavily on measurement. The International System of Units (SI) is the
standard used globally. Here are some key units:

- Length: Meter (m)
- Mass: Kilogram (kg)
- Time: Second (s)
- Temperature: Kelvin (K)
- Electric Current: Ampere (A)
- Amount of Substance: Mole (mol)
- Luminous Intensity: Candela (cd)

Significant Figures

When performing calculations, it is crucial to maintain proper significant figures, which reflect the
precision of measurements. The rules include:

1. Non-zero digits are always significant.
2. Any zeros between significant figures are significant.
3. Leading zeros are not significant.
4. Trailing zeros in a decimal number are significant.



Mechanics

Mechanics is the branch of physical science that deals with the motion of objects and the forces
acting upon them. The following formulas are fundamental in this area:

Kinematics

Kinematics describes the motion of objects without considering the forces involved. The key
formulas include:

1. Displacement:
\[ s = ut + \frac{1}{2} a t^2 \]
where \( s \) is displacement, \( u \) is initial velocity, \( a \) is acceleration, and \( t \) is time.

2. Final Velocity:
\[ v = u + at \]
where \( v \) is final velocity.

3. Velocity-Time Relationship:
\[ v^2 = u^2 + 2as \]

4. Average Velocity:
\[ v_{avg} = \frac{u + v}{2} \]

Dynamics

Dynamics examines the forces that cause motion. Important formulas include:

1. Newton's Second Law of Motion:
\[ F = ma \]
where \( F \) is force, \( m \) is mass, and \( a \) is acceleration.

2. Weight:
\[ W = mg \]
where \( W \) is weight and \( g \) is acceleration due to gravity (approximately \( 9.81 \, m/s^2 \) on
Earth).

3. Friction:
\[ f = \mu N \]
where \( f \) is frictional force, \( \mu \) is the coefficient of friction, and \( N \) is the normal force.

Work, Energy, and Power

Understanding the relationship between work, energy, and power is critical in mechanics:



1. Work Done:
\[ W = Fd \cos(\theta) \]
where \( W \) is work, \( F \) is force, \( d \) is displacement, and \( \theta \) is the angle between the
force and displacement direction.

2. Kinetic Energy:
\[ KE = \frac{1}{2} mv^2 \]

3. Potential Energy:
\[ PE = mgh \]
where \( h \) is height above the reference point.

4. Power:
\[ P = \frac{W}{t} \]
where \( P \) is power and \( t \) is time.

Thermodynamics

Thermodynamics deals with heat, work, temperature, and energy. The following formulas are
essential:

Laws of Thermodynamics

1. First Law of Thermodynamics (Law of Energy Conservation):
\[ \Delta U = Q - W \]
where \( \Delta U \) is the change in internal energy, \( Q \) is heat added to the system, and \( W \) is
work done by the system.

2. Second Law of Thermodynamics:
No specific formula, but it states that the entropy of an isolated system always increases.

Heat Transfer

1. Heat Transfer:
\[ Q = mc\Delta T \]
where \( Q \) is heat absorbed or released, \( m \) is mass, \( c \) is specific heat capacity, and \( \Delta
T \) is the change in temperature.

2. Latent Heat:
\[ Q = mL \]
where \( L \) is the latent heat of fusion or vaporization.



Waves and Optics

Waves and optics study the behavior of waves and light.

Wave Properties

1. Wave Speed:
\[ v = f\lambda \]
where \( v \) is wave speed, \( f \) is frequency, and \( \lambda \) is wavelength.

2. Frequency and Period:
\[ T = \frac{1}{f} \]
where \( T \) is the period of the wave.

Optics Formulas

1. Lens Formula:
\[ \frac{1}{f} = \frac{1}{d_o} + \frac{1}{d_i} \]
where \( f \) is the focal length, \( d_o \) is the object distance, and \( d_i \) is the image distance.

2. Magnification:
\[ m = \frac{h_i}{h_o} = -\frac{d_i}{d_o} \]
where \( h_i \) and \( h_o \) are the heights of the image and object, respectively.

Electricity and Magnetism

Electricity and magnetism are crucial areas in physical science, and the following formulas are vital
to understanding these concepts:

Electricity

1. Ohm's Law:
\[ V = IR \]
where \( V \) is voltage, \( I \) is current, and \( R \) is resistance.

2. Power in Electrical Circuits:
\[ P = IV \]
where \( P \) is power.

3. Capacitance:
\[ C = \frac{Q}{V} \]
where \( C \) is capacitance, \( Q \) is charge, and \( V \) is voltage.



Magnetism

1. Magnetic Force on a Charge:
\[ F = qvB \sin(\theta) \]
where \( q \) is charge, \( v \) is velocity, \( B \) is magnetic field strength, and \( \theta \) is the angle
between the velocity and magnetic field.

2. Magnetic Flux:
\[ \Phi = B \cdot A \cdot \cos(\theta) \]
where \( \Phi \) is magnetic flux, \( B \) is magnetic field strength, \( A \) is area, and \( \theta \) is the
angle between the magnetic field and the normal to the surface.

Conclusion

A physical science formula sheet is an invaluable resource for students and professionals. The
formulas provided in this article cover a wide range of topics, including mechanics, thermodynamics,
waves, optics, electricity, and magnetism. Mastering these formulas enables a deeper understanding
of physical science and equips individuals to tackle complex problems with confidence. By regularly
reviewing and practicing these formulas, learners can enhance their skills and performance in
various scientific endeavors.

Frequently Asked Questions

What is a physical science formula sheet?
A physical science formula sheet is a compilation of essential formulas and equations used in
physical science disciplines, including physics and chemistry, to assist students and professionals in
solving problems.

What types of formulas are typically included in a physical
science formula sheet?
Common formulas include those for motion (kinematics), forces (Newton's laws), energy (kinetic and
potential), thermodynamics, chemical reactions, and wave properties.

How can a physical science formula sheet aid in exam
preparation?
It provides quick access to key formulas, allowing students to focus on problem-solving strategies
and application of concepts rather than memorization during exams.

Are there specific formula sheets for different levels of



education?
Yes, there are tailored formula sheets for different educational levels, such as high school, AP
courses, and college-level physics and chemistry, each focusing on relevant content.

Where can I find reliable physical science formula sheets?
Reliable formula sheets can be found in textbooks, educational websites, and academic institutions'
resources, as well as through online platforms like Khan Academy or educational PDF repositories.

How should I organize a physical science formula sheet for
maximum efficiency?
Organize the sheet by topic (e.g., mechanics, thermodynamics, electromagnetism) and list formulas
with clear labels, units, and conditions of use to enhance understanding and retrieval.

Can I create my own physical science formula sheet?
Yes, creating your own formula sheet can be beneficial as it allows you to customize it with formulas
and concepts you find most challenging, reinforcing your understanding and retention.
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