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Understanding Newton's First Law of Motion is fundamental to grasping the basics of classical

mechanics and how objects behave in our universe. This law, often summarized as the law of inertia,

describes the natural tendency of objects to maintain their state—either remaining at rest or moving

uniformly in a straight line—unless acted upon by an external force. In this article, we will explore the

precise statement that aligns with Newton's First Law, especially emphasizing the scenario when no

unbalanced forces are present. We aim to provide a comprehensive explanation suitable for students,

educators, and physics enthusiasts seeking clarity on this foundational principle.

Introduction to Newton's First Law of Motion

Newton's First Law of Motion was formulated by Sir Isaac Newton in the 17th century and is a

cornerstone of classical physics. It fundamentally describes the behavior of objects in the absence of

external influences.

Definition of Newton's First Law:

> An object at rest remains at rest, and an object in motion continues in motion with a constant

velocity in a straight line unless acted upon by an unbalanced external force.

This statement encapsulates the concept of inertia—the resistance an object has to change its state of



motion. The law emphasizes that the natural state of an object is to keep doing what it is already

doing unless something causes a change.

The Precise Statement of Newton's First Law

The accurate, scientifically accepted statement of Newton's First Law is:

"In the absence of unbalanced external force, an object will maintain its current state of motion—either

remaining at rest or moving uniformly in a straight line."

This statement highlights two critical conditions:

- The absence of unbalanced external forces

- The resulting behavior of the object

Let's analyze these components in detail.

Understanding the Terms

- Unbalanced External Force: A force that causes a change in an object's motion. When forces are

balanced, their effects cancel out, resulting in no change in motion.

- Object at Rest: An object not in motion relative to a chosen frame of reference.

- Object in Uniform Motion: An object moving at a constant velocity in a straight line.

What Happens When There Are No Unbalanced Forces?

The core of Newton's First Law lies in the scenario where no unbalanced forces are acting on an



object. In this situation:

- If the object is initially at rest, it will stay at rest.

- If the object is initially in motion, it will continue moving with the same speed and in the same

direction indefinitely.

This behavior results from the property known as inertia—the tendency of an object to resist changes

to its state of motion.

Examples Illustrating the Law

1. A Blown Ball on a Frictionless Surface:

Imagine a ball on a perfectly smooth, frictionless table. Once you give it a push (an initial velocity), it

will continue to slide in a straight line forever without slowing down because no unbalanced forces (like

friction or air resistance) act upon it.

2. Spacecraft in Space:

In the vacuum of space, if a spacecraft is moving at a constant velocity, it will keep moving indefinitely

unless a force (like engine thrust or gravitational pull) acts upon it.

3. Friction and External Forces:

In real-world situations, objects do not move forever because unbalanced forces like friction and air

resistance act upon them, causing deceleration and eventually stopping.

Implications of Newton's First Law

Understanding the law helps explain various phenomena in physics and everyday life:

- Inertia: The resistance of any physical object to a change in its state of motion.



- Frame of Reference: The law is valid relative to an inertial frame—one that is either at rest or moves

at a constant velocity.

- Conservation of Momentum: When no external force acts, the momentum remains constant.

Limitations and Real-World Considerations

While Newton's First Law provides a perfect description in ideal conditions, real-world scenarios

involve forces like friction, air resistance, and gravity, which are unbalanced and cause changes in

motion. These forces mean that objects rarely move indefinitely at constant velocity without external

influence.

Key Takeaways: The True Statement According to Newton's

First Law

Based on the above explanations, the statement that is true according to Newton's First Law in the

context of no unbalanced forces is:

"An object will continue in its current state—either at rest or moving uniformly in a straight line—if no

unbalanced external force acts upon it."

This concise statement captures the essence of the law and is supported by extensive experimental

evidence and mathematical formulation.

Summary of the Law's Statement:

- Condition: No unbalanced external force present

- Object at Rest: Remains at rest



- Object in Motion: Continues with constant velocity in a straight line

Conclusion

Newton's First Law of Motion fundamentally states that an object’s motion will not change unless acted

upon by an unbalanced external force. When there are no such forces, the object maintains its current

state—either remaining stationary or moving uniformly in a straight line. This principle underpins much

of classical mechanics and provides the foundation for understanding how objects behave in the

universe.

In practical terms, this law explains why objects tend to keep doing what they are already doing when

undisturbed. It also emphasizes the importance of external forces in changing an object's motion, an

idea that leads to the development of Newton's Second and Third Laws for analyzing more complex

interactions.

In summary:

> The true statement according to Newton's First Law of Motion is that, in the absence of unbalanced

external forces, an object will maintain its current state of rest or uniform motion in a straight line.

Understanding this fundamental principle is essential for students and professionals studying physics,

engineering, and related sciences, as it clarifies the natural behavior of objects and the necessity of

forces to alter their motion.

---
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Frequently Asked Questions

What is the key condition described by Newton's First Law of Motion?

An object will remain at rest or move in a straight line at constant speed unless acted upon by an

unbalanced external force.

According to Newton's First Law, what happens when no unbalanced

forces act on an object?

The object will maintain its current state of motion—either remaining at rest or moving uniformly in a

straight line.

How does Newton's First Law explain the behavior of an object in

space with no external forces?

It will continue moving in a straight line at constant speed indefinitely because there are no unbalanced

forces acting on it.



What is the significance of unbalanced forces according to Newton's

First Law?

Unbalanced forces are necessary to change the state of motion of an object; without them, the object

will not change its current motion.

In the context of Newton's First Law, what is meant by 'inertia'?

Inertia is the tendency of an object to resist changes to its state of motion when no unbalanced forces

are acting on it.

Can an object at rest stay at rest according to Newton's First Law,

and under what condition?

Yes, an object at rest will stay at rest unless an unbalanced force acts upon it to change its state of

motion.

Additional Resources

What Statement Is True According To Newton’s First Law Of Motion? In The Absence Of Unbalanced

Force

Newton’s First Law of Motion, often called the law of inertia, is foundational to understanding how

objects move and interact in our universe. It encapsulates a simple yet profound principle: an object at

rest stays at rest, and an object in motion stays in motion at a constant velocity unless acted upon by

an external, unbalanced force. This statement, while straightforward, underpins much of classical

physics and influences everything from everyday phenomena to advanced scientific theories. But what

exactly does this law tell us about the behavior of objects in the absence of unbalanced forces? Let’s

explore this question in depth.

---



The Core of Newton’s First Law: Understanding the Concept of Inertia

What Is Inertia?

At the heart of Newton’s First Law lies the concept of inertia, a property of matter that resists changes

in motion. Inertia can be thought of as an object’s reluctance to accelerate, decelerate, or alter its state

of motion unless a force compels it to do so.

- Inertia and Mass: The greater the mass of an object, the greater its inertia. This means heavier

objects resist changes to their state of motion more than lighter objects.

- Everyday Examples: A rolling ball on a flat surface eventually stops due to friction and other

forces—forces that are unbalanced. Conversely, a smoothly sliding hockey puck continues gliding

across the ice at a steady speed until acted upon by another force (like a stick, friction, or a wall).

Implication of Inertia in the Absence of External Forces

In a hypothetical universe devoid of external influences—no friction, gravity, air resistance, or any

unbalanced forces—objects would behave in a predictable, unchanging manner. They would either

remain at rest or keep moving in a straight line at a constant speed indefinitely.

---

The Statement: An Object’s Motion in Absence of Unbalanced Force

The specific statement under scrutiny is:

"In the absence of unbalanced force, an object at rest stays at rest, and an object in motion continues

in motion at a constant velocity."

This statement succinctly captures the essence of Newton’s First Law. Let’s dissect it further.



Restating the Law in Simple Terms

- Objects at rest will remain stationary unless an external unbalanced force acts upon them.

- Objects in motion will keep moving in the same direction and speed unless an external unbalanced

force intervenes.

This means that, in a universe free from external influences, the natural state of an object is to

maintain its current state of motion—either staying still or moving uniformly.

---

Deep Dive: What Happens When No Unbalanced Forces Are Present?

State of Rest and Uniform Motion

In the idealized scenario where no unbalanced force exists:

- Objects at rest will remain motionless because no force acts to change their state.

- Objects in motion will continue moving in a straight line at a constant speed, maintaining their velocity

because no unbalanced force acts to accelerate, decelerate, or change their direction.

Uniform Velocity: The Key Concept

The term constant velocity in Newton's law means:

- Speed remains unchanged

- Direction remains unchanged

Velocity combines both speed and direction. So, an object moving at 50 km/h eastward, without

external forces, will keep doing so forever.



---

Practical Implications and Real-World Observations

While the ideal scenario described by Newton’s First Law isn't perfectly realized on Earth due to forces

like friction and air resistance, it remains a critical principle for understanding motion.

Everyday Examples

- Spacecraft in the Vacuum of Space: Once a spacecraft reaches a certain velocity, it can coast

through space indefinitely without fuel, assuming no gravitational forces act upon it.

- A Hockey Puck on Ice: Once sliding without friction, it would continue sliding at the same speed and

direction forever.

Why We Don’t Observe Perfectly Constant Motion on Earth

- Friction and Air Resistance: These unbalanced forces gradually slow moving objects.

- Gravity: Affects objects on Earth, causing acceleration towards the ground.

- External Forces: Any external push or pull disturbs an object’s state of rest or uniform motion.

Despite these realities, Newton’s First Law remains a vital principle because it defines the ideal

baseline against which real-world phenomena are measured and understood.

---

The Significance of the Law in Physics

Newton’s First Law is not just a statement about motion; it provides the foundation for defining force

and understanding dynamics.

How the Law Shapes Our Understanding of Force



- Force as a Cause of Change: The law clarifies that forces are necessary to change an object’s state

of motion.

- Inertia as a Property: It introduces the concept of inertia, which is intrinsic to matter.

Applications in Modern Science and Engineering

- Design of Vehicles: Ensuring safety features account for inertia.

- Astronomy: Calculating the motion of celestial bodies.

- Everyday Technology: From the stability of objects at rest to the motion of satellites.

---

Clarifying Common Misconceptions

While the law appears straightforward, common misconceptions persist.

- "Objects in motion need a force to keep moving."

Corrected understanding: They do not need a force to keep moving uniformly; they only need a force

to change their motion.

- "Objects at rest tend to stay at rest because of a force."

Corrected: They stay at rest unless an external force acts upon them.

- Friction and air resistance are external forces that prevent perpetual motion.

Correct. These forces are unbalanced and cause objects to slow down or stop.

---

The Limitations of Newton’s First Law

Despite its elegance, Newton’s First Law is based on an idealized universe. It doesn’t account for:



- Relativistic effects at speeds close to the speed of light.

- Quantum phenomena where particles behave in ways not explained by classical physics.

- Non-inertial frames of reference, where acceleration is involved.

However, for most everyday situations and classical physics applications, the law holds remarkably

well.

---

Conclusion: The Truth Embedded in Newton’s First Law

In summary, the statement that is true according to Newton’s First Law of Motion in the context of the

absence of unbalanced forces is:

"An object will remain at rest or continue in uniform motion at a constant velocity."

This principle highlights the fundamental inertia of matter and underscores the importance of external

forces in changing an object’s state of motion. Whether it’s a spacecraft gliding through space or a ball

rolling across a frictionless surface, Newton’s First Law reminds us that, in an ideal universe devoid of

unbalanced forces, motion persists unchanged. It remains a cornerstone of physics, guiding scientists

and engineers in understanding the natural world and designing systems that work harmoniously within

its laws.
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