external force definition physics

external force definition physics is a fundamental concept in the study of
motion and mechanics. Understanding external forces is crucial for grasping
how objects interact with each other and their environments. This article
will delve into the definition of external force in physics, explore its
significance in various physical phenomena, and examine real-world
applications. We will also discuss the differences between external and
internal forces, and how they contribute to the overall dynamics of systems.
By the end of this article, you will have a comprehensive understanding of
external forces and their role in the physical world.
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What is an External Force?

An external force is defined as any influence that originates from outside a
system and can cause an object to change its state of motion. In physics, the
effects of external forces are often analyzed in the context of Newton's laws
of motion, which describe how forces affect the motion of objects. When a
force is applied to an object from an external source, it can result in
acceleration, deceleration, or a change in direction, depending on the nature
and magnitude of the force.

To put it simply, think of external forces as the push or pull that comes
from something outside the object or system you are studying. For instance,
if you push a toy car, your hand exerts an external force that moves the car
forward. Contrast this with the forces acting within the car itself, like the
friction between the wheels and the ground, which are not considered
external.

Characteristics of External Forces

External forces possess several key characteristics that distinguish them
from other types of forces. Understanding these characteristics is essential
for analyzing physical scenarios:

e Direction: External forces have a specific direction, which plays a
crucial role in determining the resultant motion of an object.



e Magnitude: The strength of an external force can vary, influencing how
quickly or slowly an object accelerates.

e Point of Application: External forces are applied at specific points on
an object, affecting how the object reacts to the force.

Types of External Forces

External forces can be categorized into various types based on their nature
and effects. Each type plays a significant role in different physical
scenarios. Here are some of the most common external forces:

Gravitational Force

Gravitational force is one of the most familiar external forces. It is the
attractive force exerted by the Earth (or any massive body) on objects near
its surface. This force is responsible for keeping objects grounded and
influences the motion of everything from falling apples to orbiting
satellites.

Frictional Force

Friction is another critical external force that opposes the motion of an
object when it interacts with another surface. This force plays a vital role
in everyday activities, such as walking or driving, and it can significantly
alter the motion of objects when they are in contact.

Tension Force

Tension force arises in strings, ropes, or cables when they are pulled tight.
For example, when you pull on a rope, the tension force acts along the length
of the rope, transmitting the force to other objects connected to it.

Applied Force

An applied force is any force that is exerted on an object by a person or
another object. It can vary in direction and magnitude based on how it is
applied. For instance, when you push a shopping cart, you are applying an
external force to move it forward.



External vs. Internal Forces

Understanding the distinction between external and internal forces is crucial
for analyzing physical systems. While external forces originate from outside
the system, internal forces occur within the system itself and do not affect
the overall motion of the system's center of mass.

Examples of Internal Forces

Internal forces can include tension within a structure, gravitational forces
between particles within a system, and the forces acting between atoms in a
molecule. While these forces are essential for understanding the stability
and behavior of systems, they do not change the motion of the system as a
whole.

Importance of the Distinction

The distinction between external and internal forces is particularly
important in the context of Newton's second law, which states that the total
force acting on an object equals the mass of the object multiplied by its
acceleration. This law applies primarily to external forces, as they are
responsible for changing the motion of the object.

Applications of External Forces

The concept of external forces is not just theoretical; it has practical
applications across various fields. Here are a few notable examples:

Engineering and Construction

In engineering, understanding external forces is crucial for designing
structures that can withstand environmental factors such as wind,
earthquakes, and gravitational forces. Engineers must calculate the external
forces acting on buildings and bridges to ensure their safety and stability.

Aerodynamics

In aerodynamics, external forces such as drag and lift are essential for
understanding how aircraft move through the air. Engineers and pilots must
consider these forces to optimize performance and ensure safe flight.



Sports Science

In sports, athletes must understand how external forces affect their
performance. For example, runners must account for friction and wind
resistance, while divers must consider the impact of water resistance as they
enter the pool.

Conclusion

The concept of external force is fundamental to physics and provides insight
into how objects interact with their environments. By understanding the
definition, types, and applications of external forces, we gain a deeper
appreciation of the laws of motion and the dynamics of systems. Whether it's
in engineering, sports, or everyday life, the principles of external forces
shape our understanding of the physical world. Embracing these concepts not
only enhances our knowledge but also prepares us for practical applications
in various fields.

Q: What is the definition of external force in
physics?

A: An external force in physics is any influence that comes from outside a
system and can cause an object to change its state of motion. It is a push or

pull applied to an object, affecting its acceleration, deceleration, or
direction.

Q: How do external forces differ from internal
forces?

A: External forces originate from outside a system and can change the motion
of the entire system, while internal forces occur within the system and do
not affect the motion of the system's center of mass.

Q: Can you give examples of external forces?

A: Examples of external forces include gravitational force, frictional force,
applied force, and tension force. Each of these forces can influence the
motion of objects in different ways.

Q: Why are external forces important in engineering?

A: External forces are crucial in engineering because they help engineers
design structures that can withstand various environmental forces, such as
wind, gravity, and seismic activity, ensuring safety and stability.



Q: How do external forces affect the motion of a
sports athlete?

A: External forces like friction and air resistance play a significant role
in an athlete's performance. Understanding these forces helps athletes
optimize their techniques for better results.

Q: What role do external forces play in Newton's laws
of motion?

A: External forces are central to Newton's laws of motion, particularly the
second law, which states that the acceleration of an object is directly
proportional to the net external force acting on it and inversely
proportional to its mass.

Q: How can external forces be calculated in a
physical scenario?

A: External forces can be calculated using various methods, including free-
body diagrams, which illustrate all the forces acting on an object. By
analyzing these forces, one can determine the resultant force and predict the
object's motion.

Q: What is the significance of understanding external
forces in everyday life?

A: Understanding external forces helps us navigate daily activities, from
driving cars to playing sports. It enhances our awareness of how we interact
with our environment and the physical laws governing it.

Q: Are external forces always visible?

A: No, external forces are not always visible. For example, gravitational
force acts on us constantly, but we cannot see it. Other forces, like
magnetic or electric forces, can also be significant yet invisible.
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