
external force physics

external force physics is a foundational concept in the realm of physics that describes how external

influences can alter the motion of an object. Understanding external forces is crucial for analyzing

various physical situations, from simple everyday occurrences to complex engineering problems. This

article will delve into the definition of external forces, their types, applications in real-world scenarios,

and their significance in the laws of motion. By exploring these topics, we aim to provide a

comprehensive understanding of how external forces shape the physical world around us.

In this article, we will cover the following topics:

Definition of External Force

Types of External Forces

The Role of External Forces in Newton's Laws of Motion

Real-World Applications of External Forces

Calculating External Forces

Conclusion

Definition of External Force

External force is defined as any influence that originates from outside the system being considered

and can change the motion of an object. In physics, a system can be anything from a single particle to

a complex assembly of parts. When analyzing the motion of an object, it is essential to differentiate



between internal and external forces. Internal forces are those that act within the system itself, while

external forces originate from outside the system.

For instance, consider a soccer ball resting on the ground. The weight of the ball acts as an internal

force, while a player kicking the ball represents an external force. The external force applied by the

player changes the state of the ball from rest to motion. This transition exemplifies the fundamental

principle that external forces are responsible for changing the velocity or direction of an object's

motion.

Types of External Forces

External forces can be categorized into several distinct types, each playing a unique role in physical

interactions. Understanding these types is essential for grasping how they influence motion. The main

categories include:

1. Gravitational Force

Gravitational force is the force of attraction between two masses. It is a fundamental force that affects

all objects with mass. On Earth, this force pulls objects toward the center of the planet, giving them

weight. The gravitational force can be described by Newton's law of universal gravitation, which states

that every mass attracts every other mass with a force proportional to the product of their masses and

inversely proportional to the square of the distance between them.

2. Frictional Force

Frictional force opposes the relative motion between two surfaces in contact. It arises due to the

interactions between the molecules of the surfaces. Friction can be classified into static friction

(preventing motion) and kinetic friction (opposing motion). This force is crucial in everyday activities,

such as walking or driving, as it enables grip and control.



3. Tension Force

Tension force is transmitted through a string, rope, or cable when it is pulled tight by forces acting at

either end. This force is often encountered in scenarios involving pulleys or hanging objects. Tension

can vary depending on the forces applied and the configuration of the system.

4. Normal Force

Normal force acts perpendicular to the surface of contact between two objects. It supports the weight

of an object resting on a surface and prevents it from falling through. For example, when a book rests

on a table, the table exerts an upward normal force that balances the downward gravitational force on

the book.

5. Applied Force

Applied force refers to any force that is applied to an object by a person or another object. This type of

force can cause an object to start moving, stop moving, or change direction. For example, when

someone pushes a shopping cart, the force they apply is an external force that changes the cart's

motion.

The Role of External Forces in Newton's Laws of Motion

External forces play a pivotal role in Newton's Laws of Motion, which describe how objects behave

when subjected to various forces. These laws form the foundation of classical mechanics and are

essential for understanding motion.

1. Newton's First Law of Motion

Newton's First Law states that an object at rest will remain at rest, and an object in motion will



continue in motion with the same speed and direction unless acted upon by an external force. This law

emphasizes the concept of inertia, which is the tendency of an object to resist changes in its state of

motion.

2. Newton's Second Law of Motion

Newton's Second Law establishes the relationship between force, mass, and acceleration, expressed

by the equation F = ma. Here, F is the net external force acting on an object, m is its mass, and a is

the acceleration produced. This law implies that the greater the external force applied to an object, the

greater the acceleration it will experience.

3. Newton's Third Law of Motion

According to Newton's Third Law, every action has an equal and opposite reaction. This means that

when one object exerts an external force on another, the second object exerts a force of equal

magnitude but in the opposite direction on the first object. This principle is crucial in understanding

interactions between objects, such as a swimmer pushing against the water to propel themselves

forward.

Real-World Applications of External Forces

External forces are not just theoretical concepts; they have practical applications in various fields.

Understanding how these forces work is essential for engineers, architects, and scientists alike. Here

are a few examples of real-world applications:

Engineering: Engineers must consider external forces when designing structures to ensure they

can withstand loads such as wind, earthquakes, and gravitational forces.



Aerospace: In aerospace engineering, external forces like lift, drag, thrust, and weight are critical

for the design and operation of aircraft and spacecraft.

Sports: In sports science, understanding external forces allows coaches and athletes to optimize

performance, whether it's the force of a tennis racket hitting a ball or the friction between shoes

and a running track.

Automotive: Car manufacturers analyze external forces during crash tests to improve safety and

design vehicles that can withstand impacts.

Calculating External Forces

Calculating external forces involves applying Newton's laws and understanding the forces acting on an

object. To determine the net external force acting on an object, one must consider all individual forces

and their directions. The following steps outline the process:

Identify all the forces acting on the object.1.

Determine the magnitude and direction of each force.2.

Break down forces into components if necessary, especially in two or three-dimensional3.

problems.

Use vector addition to calculate the net external force by summing all force vectors.4.

This calculation is essential in predicting how an object will move or respond to applied forces,

ensuring that engineers and scientists can make informed decisions based on reliable data.



Conclusion

Understanding external force physics is vital for analyzing and predicting the behavior of objects in

motion. From gravitational forces to friction and tension, recognizing the types of external forces and

their interactions with Newton's laws allows us to apply these principles in real-world situations.

Whether in engineering, sports, or everyday life, external forces shape our world and influence

everything around us. By grasping these concepts, we can better appreciate the dynamics of motion

and the underlying principles that govern our physical environment.

Q: What is an external force in physics?

A: An external force in physics is any force that acts on an object from outside its system. It can

change the object's state of motion, such as its speed or direction.

Q: Can you provide examples of external forces?

A: Examples of external forces include gravitational force, frictional force, tension force, normal force,

and applied force. Each of these forces plays a distinct role in influencing the motion of objects.

Q: How do external forces relate to Newton's laws of motion?

A: External forces are central to Newton's laws of motion. The first law describes how external forces

change an object's motion, the second law quantifies the relationship between force, mass, and

acceleration, and the third law states that every action has an equal and opposite reaction.

Q: Why are external forces important in engineering?

A: External forces are crucial in engineering because they must be considered when designing

structures and systems to ensure safety, stability, and functionality under various loads and conditions.



Q: How do you calculate net external force?

A: To calculate net external force, identify all forces acting on an object, determine their magnitudes

and directions, break them into components if necessary, and then use vector addition to sum all

forces to find the net force.

Q: What role does friction play as an external force?

A: Friction is an external force that opposes the relative motion between surfaces in contact. It is

essential for providing grip and control in various activities, such as walking, driving, and holding

objects.

Q: How does gravity function as an external force?

A: Gravity is an external force that attracts objects toward each other based on their mass. On Earth, it

gives weight to objects and is fundamental in determining how they fall or stay in motion.

Q: What is the difference between internal and external forces?

A: Internal forces act within a system and do not change the overall motion of the system, while

external forces originate from outside the system and can change the motion of an object within that

system.

Q: Can external forces be balanced?

A: Yes, external forces can be balanced. When the net external force acting on an object is zero, the

object will either remain at rest or continue moving at a constant velocity, adhering to Newton's first

law.



Q: How do external forces affect everyday life?

A: External forces affect everyday life in countless ways, from the friction that allows us to walk without

slipping to the gravitational pull that keeps us grounded. Understanding these forces helps us navigate

and interact with our environment.
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