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This question presents a classic physics problem involving forces,
equilibrium, and Newton's laws. Understanding the net force acting on the
metal disk requires analyzing the forces involved, the conditions of
equilibrium, and the interactions between the objects in the system. In this
article, we will explore the concepts in detail, examine the forces at play,
and arrive at a comprehensive answer to the question.

Understanding the Scenario

Components of the System

The scenario involves three primary components:

- A metal disk with a weight of 1.0 Newton
- An index card (or a thin sheet of paper)
- A glass upon which the index card is balanced

The typical setup is as follows: The metal disk is placed on the index card,
which itself is balanced on top of a glass. The question asks about the net
force acting on the metal disk.

Key Assumptions

To analyze the problem effectively, certain assumptions are commonly made:

- The system is in a state of equilibrium or near-equilibrium unless
otherwise specified.

- The metal disk is resting gently on the index card without slipping.

- The index card is perfectly balanced on the glass, and the glass remains
stationary.

- External forces such as air currents are negligible.

- Frictional forces between the disk and the card are present but do not
cause movement unless specified.



Analyzing the Forces Acting on the Metal Disk

Gravity (Weight of the Disk)

The most straightforward force acting on the metal disk is gravity, which
pulls the disk downward toward the Earth. Given:

- Weight of the disk, \( W = 1.0\, \text{N} \)

This force acts vertically downward through the center of mass of the disk.

Normal Force from the Index Card

Since the disk is resting on the index card, the card exerts an upward force
called the normal force, \( N \), which counteracts the weight of the disk.

- If the system is in equilibrium (no acceleration), the normal force exactly
balances the weight:

N=W= 1.0\, \text{N}

- The normal force acts perpendicular to the surface of contact, directed
upward from the card to the disk.

External Forces and Constraints

- The index card is balanced on the glass, meaning the forces acting on the
card are balanced, and the card remains stationary.

- The glass exerts a reaction force on the index card, which in turn
transmits a normal force upward to the disk.

- Frictional forces may act at the interface between the disk and the index
card but do not necessarily contribute to net force unless movement occurs.

Determining the Net Force on the Metal Disk

Definition of Net Force

The net force acting on an object is the vector sum of all forces acting on



it. If the object is in equilibrium, the net force is zero.

Applying Newton's Second Law

Newton's second law states:

\ [
\text{Net Force} = m \times a
\1

where:

- \( m\) is the mass of the object
- \( a \) is its acceleration

Since the weight of the disk is known, and assuming the disk is at rest or
moving at constant velocity (no acceleration), the net force should be zero.

Analyzing the Force Balance

- Vertical forces:

\ [
N-W=0
\]

\ [
N = 1.0\, \text{N}
\]

- Horizontal forces:

- Assuming no horizontal acceleration or movement, the net horizontal force
is zero. Friction and other horizontal forces balance out or are negligible.

- Therefore, the total (vector) sum of forces on the disk is zero.

Conclusion: What Is the Net Force?

Given the assumptions and the physical principles involved, the net force
acting on the metal disk in this scenario is zero. Although the disk
experiences a downward gravitational force of 1.0 Newton, the upward normal
force exerted by the index card precisely counteracts this weight. As a
result, there is no unbalanced force acting on the disk, and it remains in
equilibrium.



Final Summary

- The weight of the disk: 1.0 N downward

- The normal force from the index card: 1.0 N upward
- No acceleration or movement is indicated

- Therefore, the net force:

\ [
\boxed{
\text{Net Force} = 0\, \text{N}

}
\]

This analysis demonstrates a fundamental principle of physics: in
equilibrium, the net force on an object is zero, regardless of the forces
acting individually, as long as they balance out. The scenario exemplifies
how forces interact to produce a stable, balanced system, and highlights the
importance of understanding normal and gravitational forces in static
situations.

Frequently Asked Questions

What is the net force acting on the metal disk when
it rests on the index card balanced on a glass?

The net force is zero because the forces acting on the disk—its weight
downward and the normal force upward-are balanced, resulting in no
acceleration.

Why does the metal disk not fall through the index
card when placed on top of the glass?

Because the normal force exerted by the index card balances the weight of the
metal disk, preventing it from falling through.

If the metal disk has a weight of 1.0 Newton, what
does that tell us about the forces involved?

It indicates that the gravitational force acting downward on the disk is 1.0
Newton, which is balanced by an upward normal force from the index card when
at equilibrium.

What role does Newton's third law play in this



scenario?

Newton's third law states that the disk exerts a force downward on the index
card, and the index card exerts an equal and opposite normal force upward on
the disk, resulting in balanced forces and zero net force.

Could the net force be anything other than zero in
this setup?

Only if the system is accelerating or unbalanced forces are present; under
equilibrium, the net force remains zero.

How does the concept of equilibrium apply to the
metal disk on the index card?

Since the disk remains at rest, it is in equilibrium, meaning the sum of
forces acting on it is zero, resulting in no acceleration.

What would happen if the weight of the disk
increased significantly?

If the weight increased, the normal force exerted by the index card would
also need to increase to balance it; if the card cannot support the increased
weight, the disk would fall through or cause the system to become unbalanced.

Additional Resources

A 1.0 Newton Metal Disk Rests On An Index Card That Is Balanced On Top Of A
Glass: What Is The Net Force?

Understanding the net force acting on objects in various physical scenarios
is fundamental to grasping the principles of classical mechanics. One
intriguing example involves a metal disk with a weight of 1.0 Newton resting
delicately on an index card, which in turn is balanced atop a glass. This
setup might seem simple at first glance, but it encapsulates key concepts
related to forces, equilibrium, and the conditions under which objects remain
at rest or move. In this article, we will explore the physics behind this
scenario, analyze the forces involved, and provide insights into how the net
force determines the subsequent motion or stability of the objects involved.

Understanding the Scenario

Before delving into force calculations, it is essential to clearly understand



the physical setup:
- The Metal Disk: It has a known weight of 1.0 Newton, implying its mass can
be calculated using the relation \( W = mg \), where \(g\) is the

acceleration due to gravity (approximately 9.8 m/s?).

- The Index Card: A lightweight, flexible card that acts as an intermediary
surface. It is balanced on top of a glass, which provides support.

- The Glass: Typically a stable support, such as a glass tumbler or cup,
providing the base on which the index card rests.

This arrangement is often used in physics demonstrations or experiments aimed

at illustrating equilibrium, force balance, and the effects of external
forces such as air currents or applied pushes.

Analyzing the Forces Acting on the Metal Disk

Understanding the net force involves identifying all the forces acting on the
metal disk and how they interact.

Forces on the Metal Disk

- Gravitational Force (Weight): Acts downward, equal to 1.0 N.

- Normal Force from the Index Card: Acts upward on the disk, counteracting
gravity.

- Possible External Forces: Such as air currents, vibrations, or applied
pushes, which are typically negligible unless specified.

Key Point: For the disk to stay at rest, the net force on it must be zero
(Newton’s First Law). Thus, the upward normal force from the index card must
exactly balance the weight of the disk.

Force Diagram:

[Normal Force (N)] < Upward

[Weight (W = 1.0 N)] « Downward

If the system is in equilibrium:

\[ N =W = 1.0\, \text{N} \]



Force Balance and Equilibrium

The core principle at play is static equilibrium, which occurs when the sum
of forces and the sum of moments on an object are zero.

Conditions for Equilibrium

- The net force in any direction must be zero:

\[ \sum \vec{F} = 0 \]

- The net torque (moment) about any point must be zero:
\[ \sum \tau = 0 \]

In this setup, assuming the disk is at rest and not sliding or rotating,
these conditions hold true.

Implications:
- The normal force from the index card must equal the weight of the disk.

- Assuming the index card and glass are stable and motionless, external
disturbances are negligible.

Result: The net force on the metal disk is zero:

\[ \boxed{\text{Net Force} = 0\, \text{N}} \]

What Happens if External Forces are Introduced?

While in the ideal scenario, the net force remains zero, real-world factors
can alter this balance.

External Disturbances

- Air Currents: A gust of wind can exert a horizontal force, causing
acceleration.



- Vibrations or Taps: Slight taps can create unbalanced forces, leading to
movement.

- Uneven Surface: If the index card or glass is tilted or unstable, the
normal force may vary across the disk's surface.

Effect on Net Force:

- Introduction of external forces causes the net force to become non-zero,
resulting in acceleration and potential motion.

- The magnitude and direction depend on the external force applied.

Calculating the Net Force in Different
Scenarios

To deepen understanding, consider various cases involving the disk:

Scenario 1: Ideal Rest State

- No external disturbance.
- The normal force from the index card perfectly balances the weight.

- Net Force: O N.

Scenario 2: Small External Push

- Suppose a gentle horizontal push applies a force \(F {push}\).

- The net force in the horizontal direction:

\[ F {net} = F {push} \]

- Vertical forces remain balanced, so vertical net force remains zero.
- The disk accelerates horizontally according to Newton’s second law:

\[ a = \frac{F {push}}{m} \]



Scenario 3: Air Current or Wind

- Air exerts a force \(F {air}\) horizontally.
- Net force:
\[ F {net} = F {air} \]

- The disk will accelerate horizontally unless countered.

Implications and Real-World Applications

This simple setup illustrates fundamental physics principles that have
practical applications:

- Balance and Equilibrium: Crucial in engineering, architecture, and
machinery design.

- Force Measurement: Using objects like the disk and index card to measure
forces indirectly.

- Educational Demonstrations: Demonstrating how forces balance and how
external disturbances affect equilibrium.

- Understanding Friction and Contact Forces: When the disk begins to slide,

friction plays a critical role, introducing additional forces that influence
net force calculations.

Pros and Cons of the Setup

Pros:

- Simplicity: Easy to set up and understand, ideal for educational
demonstrations.

- Visual Clarity: Clearly shows the balance of forces.

- Versatility: Can be modified to demonstrate various principles like
friction, air resistance, or force application.

Cons:



- Sensitivity to External Factors: Small disturbances can easily disrupt
equilibrium, making precise measurements challenging.

- Limited Quantitative Data: Without instrumentation, precise force
measurement is difficult.

- Assumption of Ideal Conditions: Real-world factors like friction and
surface imperfections can complicate analysis.

Conclusion

In the straightforward case where a 1.0 Newton metal disk rests on an index
card balanced atop a glass, the net force acting on the disk is zero,
provided the system remains undisturbed. This equilibrium exemplifies
Newton's First Law and the importance of force balance in static objects.
External forces, however, can upset this balance, causing acceleration and
motion. Understanding these principles enables us to analyze more complex
systems, design stable structures, and appreciate the subtle interplay of
forces that govern everyday phenomena.

This scenario also highlights the elegance of classical mechanics: simple
setups can vividly demonstrate fundamental concepts that underpin much of
physics and engineering. Whether used as an educational tool or a thought
experiment, it reinforces the importance of force balance and the conditions
necessary for objects to remain at rest or in uniform motion.
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