5 examples of the third law of motion

The third law of motion, formulated by Sir Isaac Newton, is one of the fundamental principles of
classical mechanics. It states that for every action, there is an equal and opposite reaction. This law
provides insight into the interactions between objects and explains a wide range of physical
phenomena. In this article, we will explore five compelling examples of the third law of motion,
illustrating its significance in everyday life and scientific applications.

1. Walking

One of the most relatable examples of the third law of motion can be seen when we walk. When you
take a step forward, your foot pushes backward against the ground. According to Newton's third
law, the ground pushes your foot forward with an equal force in the opposite direction. This action-
reaction pair allows you to propel yourself forward.

How It Works

- Action: Your foot exerts a backward force on the ground.
- Reaction: The ground exerts an equal and opposite forward force on your foot.

This principle is not only applicable to walking but also to running, jumping, and other forms of
movement. Each time you make contact with the ground, the interaction between your foot and the
surface demonstrates the third law of motion.

2. Swimming

Swimming provides another excellent illustration of the third law of motion. When a swimmer
pushes the water backward with their hands and feet, they experience a forward thrust as a
reaction.

Mechanics of Swimming

- Action: The swimmer's hands and feet push the water backward.
- Reaction: The water pushes the swimmer forward.

In this scenario, the force exerted by the swimmer on the water leads to an equal and opposite force
that propels the swimmer through the water. The effectiveness of a swimmer's technique often
depends on how efficiently they can push the water, showcasing the practical application of
Newton's law in aquatic environments.



3. Rocket Propulsion

Rocket propulsion is perhaps one of the most striking examples of the third law of motion in action.
Rockets operate based on the principle of expelling gas in one direction to create thrust in the
opposite direction.

How Rockets Work

- Action: The rocket engines expel high-speed exhaust gases downward.
- Reaction: The rocket is propelled upward.

This action-reaction mechanism is crucial for launching spacecraft into orbit. The expelled gases
produce thrust that allows the rocket to overcome the gravitational pull of the Earth. The principle

behind rocket propulsion is a direct application of Newton's third law, and it highlights the
importance of this law in space exploration.

4. Recoil of a Gun

The recoil experienced when firing a gun is another classic example of the third law of motion. When
a bullet is discharged, the gun exerts a force on the bullet to propel it forward, and in response, the
bullet exerts an equal and opposite force on the gun.

Understanding Gun Recoil

- Action: The gun exerts a forward force on the bullet.
- Reaction: The bullet exerts an equal and opposite force backward on the gun.

This interaction is why shooters often feel the gun kick backward when they fire. The magnitude of
the recoil is determined by the mass of the bullet and the speed at which it leaves the barrel.
Understanding this principle is essential for designing firearms and ensuring safety during use.

5. Balloon Rocket

A simple yet effective demonstration of the third law of motion can be seen in a balloon rocket
experiment. This activity is often used in educational settings to illustrate Newton's laws in a fun and
engaging way.

Conducting a Balloon Rocket Experiment

To create a balloon rocket, you need:



- A balloon

- A piece of string
- A straw

- Tape

Steps to Follow:

1. Setup the String: Thread the string through the straw and secure it horizontally between two
points, making sure it is taut.

2. Prepare the Balloon: Inflate the balloon without tying it off and tape it to the straw.

3. Release the Balloon: Let go of the balloon's opening.

As the air rushes out of the balloon, it pushes backward against the air, resulting in the straw (and
balloon) moving forward along the string.

- Action: The air escapes from the balloon.
- Reaction: The balloon moves forward along the string.

This simple experiment effectively demonstrates the principles of force and reaction, making it a
great educational tool for illustrating the third law of motion in a hands-on manner.

Conclusion

The third law of motion is a cornerstone of physics that governs the interactions between objects in
our universe. From the simple act of walking to the complex mechanics of rocket propulsion, these
examples underscore the pervasive nature of Newton's law. By understanding the fundamental
principles of action and reaction, we can gain deeper insights into both everyday phenomena and
advanced technological applications.

In summary, the five examples discussed—walking, swimming, rocket propulsion, gun recoil, and
balloon rockets—highlight the practical implications of the third law of motion. By exploring these
concepts, we not only appreciate the beauty of physics but also recognize its relevance in our daily
lives and its transformative impact on technology and innovation.

Frequently Asked Questions

What is Newton's third law of motion?

Newton's third law states that for every action, there is an equal and opposite reaction.

Can you give an example of the third law of motion in sports?

In basketball, when a player jumps off the ground to shoot, their legs exert a downward force on the
ground, and the ground exerts an equal and opposite force that propels them upward.



How does a rocket launch demonstrate Newton's third law?

During a rocket launch, the engines expel gas downwards at high speed, and in response, the rocket
experiences an equal and opposite force that propels it upwards.

What is an everyday example of the third law of motion?

When you sit in a chair, your body exerts a downward force on the chair, and the chair exerts an
equal and opposite force upward, supporting your weight.

How does swimming illustrate the third law of motion?

When a swimmer pushes water backwards with their hands and feet, the water pushes them forward
with an equal and opposite force, allowing them to move through the water.
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