
10 examples of newton's third law of motion
10 examples of newton's third law of motion are fundamental to understanding the interactions
between objects and forces in our everyday world. Newton's third law states that for every action,
there is an equal and opposite reaction. This principle explains a wide range of phenomena, from
simple mechanical interactions to complex motions in physics and engineering. By exploring various
examples, one can gain a clearer insight into how forces operate in pairs and how they influence
motion and stability. This article will detail ten practical and illustrative examples of Newton's third
law of motion, demonstrating its universal applicability. The following sections cover different
scenarios where this law is prominently observed, providing a comprehensive overview of action-
reaction force pairs.
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Rocket Propulsion

How Rockets Utilize Newton's Third Law
Rocket propulsion is a classic and powerful example of Newton's third law of motion. When a rocket
engine expels gas molecules at high speed in one direction (action), an equal and opposite force
(reaction) pushes the rocket forward. This interaction enables rockets to move through space,
despite the lack of air or other medium to push against.

The expelled gases result from the combustion of fuel inside the rocket. The force exerted on the
gases propels them backward, while the rocket experiences a forward thrust. This mutual force pair
perfectly illustrates the principle that forces always come in pairs with equal magnitude and
opposite direction.



Walking and Running

Action and Reaction Forces in Human Locomotion
Walking and running involve continuous interaction between the feet and the ground, demonstrating
Newton's third law in everyday life. When a person walks, the foot pushes backward against the
ground (action), and the ground simultaneously pushes forward on the foot with an equal force
(reaction). This reaction force enables forward movement.

Without this reaction, locomotion would be impossible. The friction between the foot and ground is
crucial, as it provides the necessary grip for the action-reaction forces to generate motion rather
than slipping.

Swimming

Water Resistance and Propulsion
Swimming is another example where Newton's third law is clearly observed. A swimmer pushes
water backward with their hands and feet (action), and in response, the water pushes the swimmer
forward (reaction). This interaction allows the swimmer to move through the water effectively.

The force exerted on the water must be sufficient to overcome drag and resistance. The action-
reaction force pair is essential for propulsion in fluid environments, showcasing the law's
applicability beyond solid surfaces.

Jumping off a Boat

Reaction Forces in Small Watercraft
When a person jumps off a small boat onto a dock or shore, the boat moves backward as a result of
the jump. The person exerts a force on the boat by pushing against it (action), and the boat pushes
back with an equal and opposite force (reaction), causing it to recoil slightly in the water.

This example demonstrates how even human movements generate forces that act on other objects,
emphasizing the mutual nature of forces described by Newton's third law.

Recoil of a Gun

The Backward Force Experienced When Firing
The recoil of a gun is a practical illustration of Newton's third law. When a bullet is fired, the gun
exerts a forward force on the bullet (action), and simultaneously, the bullet exerts an equal and
opposite force on the gun (reaction), causing the gun to recoil backward.

This recoil force can be felt by the shooter and must be managed to maintain accuracy and control.



This phenomenon highlights the conservation of momentum and the reciprocal nature of forces in
explosive events.

Bird Flight

Lift and Thrust in Flying Birds
Bird flight involves the flapping of wings to push air downward and backward (action). The air then
exerts an equal and opposite force upward and forward on the bird (reaction), creating lift and
thrust that enable flight.

This interaction between the bird's wings and the surrounding air exemplifies Newton's third law in
biological systems and aerodynamics. The continuous exchange of forces maintains the bird's motion
through the air.

Car Tires on the Road

Traction and Motion in Vehicles
When a car accelerates, the tires push backward against the road surface (action). In response, the
road pushes the tires forward with an equal and opposite force (reaction), propelling the car
forward.

This action-reaction force pair is critical for vehicle movement and control. Proper tire grip and road
conditions influence the efficiency of this force interaction, affecting acceleration and braking
performance.

Rowing a Boat

Using Oars to Propel Through Water
Rowing a boat involves pushing water backward with the oars (action), while the water pushes the
boat forward with an equal and opposite force (reaction). The rower's effort translates into boat
movement due to this interaction.

The effectiveness of rowing depends on the force applied and the resistance of water. This example
clearly demonstrates Newton's third law in aquatic transportation and sports.

Launching a Balloon



Air Expulsion and Balloon Movement
When a balloon is released without tying its end, air rushes out in one direction (action), and the
balloon moves in the opposite direction (reaction). This motion occurs because the escaping air
exerts a force backward, causing the balloon to propel forward.

This simple demonstration vividly illustrates the principle of action and reaction forces in gases and
fluid dynamics, showcasing the universality of Newton's third law.

Action of a Hammer on a Nail

Force Transmission in Impact Tools
When a hammer strikes a nail, the hammer applies a force to drive the nail into a surface (action).
Simultaneously, the nail applies an equal and opposite force to the hammer (reaction), which can be
felt as resistance.

This force pair is essential for driving nails effectively and highlights the mutual interaction between
tools and materials in mechanical work.

Summary of Action-Reaction Force Pairs
Understanding these 10 examples of Newton's third law of motion helps clarify how forces work in
pairs in various contexts. From everyday activities like walking and swimming to complex
mechanisms such as rocket launches, the principle remains consistent and fundamental.

Key points to remember include:

Forces always occur in equal and opposite pairs.

Action and reaction forces act on different objects.

These forces explain motion and interactions in both living and non-living systems.

Newton's third law is foundational to physics, engineering, and biomechanics.

Frequently Asked Questions

What is Newton's Third Law of Motion?
Newton's Third Law of Motion states that for every action, there is an equal and opposite reaction.



Can you give an example of Newton's Third Law involving
walking?
When you walk, your foot pushes backward against the ground, and the ground pushes your foot
forward with an equal and opposite force, allowing you to move.

How does a rocket demonstrate Newton's Third Law?
A rocket expels gas out of its engines downward (action), and in response, the rocket moves upward
(reaction) with an equal and opposite force.

What is an example of Newton's Third Law in swimming?
When a swimmer pushes water backward with their hands and feet (action), the water pushes the
swimmer forward (reaction) allowing them to move through the water.

How do birds use Newton's Third Law to fly?
Birds push air downward with their wings (action), and the air pushes the birds upward with an
equal and opposite force (reaction), enabling flight.

Can Newton's Third Law be seen in a balloon releasing air?
Yes, when a balloon releases air backward (action), the balloon moves forward (reaction) due to the
equal and opposite force.

How does a gun demonstrate Newton's Third Law?
When a bullet is fired forward out of a gun (action), the gun experiences a recoil backward (reaction)
with an equal and opposite force.

What is an example of Newton's Third Law in jumping?
When you jump, your legs push down on the ground (action), and the ground pushes you upward
(reaction) with an equal and opposite force.

How is Newton's Third Law observed in rowing a boat?
When a rower pushes the water backward with the oars (action), the water pushes the boat forward
(reaction) allowing it to move.

Does Newton's Third Law apply to collisions?
Yes, during a collision, the force exerted by one object on another is met with an equal and opposite
force exerted back, demonstrating Newton's Third Law.



Additional Resources
1. Action and Reaction: Exploring Newton's Third Law in Everyday Life
This book delves into practical examples of Newton's third law, illustrating how every action has an
equal and opposite reaction. It covers scenarios from walking and swimming to rocket launches,
making the physics accessible to readers of all ages. Clear diagrams and simple explanations help
readers grasp the fundamental principles behind common phenomena.

2. Newton's Third Law in Sports: The Science of Motion
Focusing on sports, this book explains how athletes use Newton's third law to optimize their
performance. From the push-off in sprinting to the force in a baseball swing, readers learn how
action-reaction pairs govern motion in competitive activities. The book combines physics with real-
world athletic examples to engage sports enthusiasts and science lovers alike.

3. Rocket Science Basics: Newton's Third Law and Space Travel
This title explores the critical role of Newton's third law in rocketry and space exploration. It
explains how rockets propel themselves by expelling gas backward, creating a forward thrust. The
book presents the science behind propulsion systems and the challenges of launching spacecraft into
orbit.

4. Physics in the Kitchen: Newton's Third Law at Work
Discover how Newton's third law operates in everyday kitchen activities like stirring, chopping, and
using appliances. The book uses common cooking tasks to demonstrate action-reaction forces in a
relatable context. Readers will gain a new appreciation for the physics involved in their daily
routines.

5. Swimming and Sailing: Newton's Third Law on Water
This book investigates how swimmers and sailboats rely on Newton's third law for movement. It
explains how pushing against water or wind generates motion through equal and opposite reactions.
Detailed examples help readers understand the physics behind aquatic sports and navigation.

6. The Science of Walking and Running: Newton's Third Law Explained
By analyzing human locomotion, this book reveals the role of Newton's third law in walking and
running. It explains how feet push against the ground and the ground pushes back to propel the
body forward. The book is ideal for those interested in biomechanics and physical education.

7. Everyday Physics: Ten Examples of Newton's Third Law
This comprehensive guide presents ten diverse examples demonstrating Newton's third law in
everyday life. From the recoil of a gun to the lift of an airplane wing, each chapter explains the
physics behind these phenomena. The accessible language and vivid illustrations make complex
concepts easy to grasp.

8. Engineering Principles: Applying Newton's Third Law in Design
Targeted at engineering students and professionals, this book shows how Newton's third law is
fundamental in designing machines and structures. It covers applications such as vehicle movement,
mechanical arms, and safety systems. Practical case studies highlight the importance of action-
reaction forces in engineering solutions.

9. Newton's Third Law and Environmental Motion: Winds, Waves, and Earth
Exploring natural phenomena, this book examines how Newton's third law explains the motion of
wind, ocean waves, and tectonic activity. It connects physics principles with environmental science



to show the impact of action-reaction forces on the planet. Readers interested in earth science and
physics will find this book insightful and informative.
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