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A See-saw Is Balanced On Itsmidpoint. A 22.4 Kg Kid Sits On The Left, 1.75 M From The
Axis. A Second scenario involves understanding the principles of torque, balance, and how forces
interact to keep the see-saw in equilibrium. This fundamental concept of physics is not only applicable
in playgrounds but also forms the basis for many engineering and mechanical systems. In this article,
we will explore the physics behind balancing a see-saw, analyze the specific problem involving the
kid, and extend the discussion to include additional factors such as the weight and position of a
second child, the concept of moments, and practical applications.

Understanding the Physics of a See-saw

What Is Torque?
Torque, also known as moment of force, is a measure of the tendency of a force to rotate an object
about an axis or pivot point. It is calculated as the product of the force applied and the perpendicular
distance from the axis of rotation to the point where the force is applied. The formula for torque (τ) is:

τ = Force (F) × Distance (d)

In the context of a see-saw, the torque generated by each side must be equal and opposite for the
see-saw to remain balanced.

Conditions for Balance
A see-saw remains balanced when the clockwise torque equals the counterclockwise torque.
Mathematically, this condition is expressed as:

τ_left = τ_right

or more explicitly:

Weight_left × Distance_left = Weight_right × Distance_right

This fundamental principle allows us to determine the position or weight of one side if the other is



known.

Analyzing the Given Scenario

The Initial Setup
In our problem, a kid weighing 22.4 kg sits on the left side of a see-saw, 1.75 meters from the pivot
point. To analyze this, we need to calculate the torque produced by the kid:

Force exerted by the kid (Weight) = mass × gravitational acceleration = 22.4 kg × 9.8 m/s² ≈
219.52 N

Torque by the kid = 219.52 N × 1.75 m ≈ 383.66 N·m

Since the see-saw is balanced, the torque on the right side must also be 383.66 N·m, which can be
achieved by either a child of a certain weight or a different arrangement.

Introducing the Second Child
Suppose a second child sits on the right side of the see-saw at an unknown distance, or with an
unknown weight. To maintain a balanced see-saw, the torque produced by this second child must
equal the torque of the first child.

If the second child weighs 'W' kg and sits at a distance 'd' meters from the pivot, then:

W × 9.8 m/s² × d = 383.66 N·m

Rearranged, this gives:

W × d = 383.66 / 9.8 ≈ 39.17 kg·m

This equation allows us to solve for either the weight or the distance of the second child, depending
on the known variables.

Calculating the Position of the Second Child



If the Second Child’s Weight Is Known
Let’s assume the second child weighs 30 kg. The product of weight and distance must be
approximately 39.17 kg·m:

30 kg × d = 39.17 kg·m

d ≈ 39.17 / 30 ≈ 1.31 m

Therefore, a 30 kg child sitting approximately 1.31 meters from the pivot will balance the see-saw.

If the Second Child’s Position Is Known
Alternatively, if the second child sits at a distance of 2 meters from the pivot, their weight must be:

W = 39.17 / 2 ≈ 19.58 kg

This means a child weighing approximately 19.6 kg sitting 2 meters from the pivot will balance the
see-saw.

Additional Factors Affecting Balance

Center of Mass and Distribution
The balance of a see-saw isn't solely about weights and distances; the distribution of mass plays a
crucial role. If either child shifts position, the torque changes, potentially unbalancing the see-saw.

Effects of Multiple Children
When more than two children are involved, the principle remains the same—sum of clockwise torques
equals sum of counterclockwise torques. For example:

Multiple children on one side can be balanced by a single child on the other, provided the total
torque is equal.

Practical Applications and Real-World Considerations



Designing Balanced Mechanical Systems
Understanding torque and balance principles is vital in designing machinery, bridges, and cranes,
where weight distribution must be carefully managed to prevent failure.

Safety Considerations in Playgrounds
Playground equipment like see-saws must be designed to handle various weights and positions safely,
ensuring the device remains balanced during use.

Summary and Key Takeaways

Torque is the product of force and perpendicular distance from the pivot point. It determines
the rotational effect of a force.

A see-saw balances when the sum of torques on both sides are equal, i.e., Weight × Distance is
the same on both sides.

Knowing the weight and position of one child allows calculation of the necessary position or
weight of another to maintain balance.

Real-world applications extend beyond playgrounds to engineering, architecture, and safety
systems.

In conclusion, the simple act of balancing a see-saw provides an excellent illustration of fundamental
physics principles. By understanding how forces and distances interact through torque, we can
analyze, predict, and design balanced systems in various contexts. Whether in a child's playground or
in complex engineering applications, these principles remain universally applicable and essential for
ensuring stability and safety.

Frequently Asked Questions

How does the position of the kid on the see-saw affect its
balance when seated at 1.75 meters from the axis?
The see-saw balances when the clockwise and counterclockwise torques around the pivot are equal.
Since torque is the product of force (weight) and distance from the pivot, the kid's position influences
whether the see-saw stays balanced or tips over.

What is the torque exerted by the kid sitting 1.75 meters
from the axis if the kid's mass is 22.4 kg?
The torque is calculated as torque = force × distance = (mass × gravity) × distance = (22.4 kg × 9.8



m/s²) × 1.75 m ≈ 385.6 N·m.

If another kid of 30 kg sits on the opposite side at a different
distance, how can the see-saw be balanced?
To balance, the torque produced by the second kid must equal the torque of the first kid. So, if the
second kid's mass and position are known, their distance from the pivot can be adjusted to ensure
(second kid's mass × gravity) × distance = 385.6 N·m.

Why is it important for the see-saw to be balanced at its
midpoint?
Balancing at the midpoint ensures that the torques on either side are equal, preventing tipping and
allowing the see-saw to remain horizontal when kids sit at different positions.

How does the law of moments apply to the see-saw problem?
The law of moments states that for an object to be in equilibrium, the sum of clockwise moments
about the pivot must equal the sum of counterclockwise moments. This principle explains how
different weights and distances balance the see-saw.

What would happen if the kid moved closer to the pivot on the
left side?
Moving the kid closer to the pivot reduces their torque contribution, which could unbalance the see-
saw unless adjustments are made on the other side to restore equilibrium.

Can the see-saw be balanced if both kids are of equal weight
but sit at different distances from the axis?
Yes, the see-saw can be balanced if the product of weight and distance (torque) is equal on both
sides, meaning the kid sitting farther from the pivot compensates for their position with their weight
or vice versa.

Additional Resources
A See-saw Is Balanced On Itsmidpoint. A 22.4 Kg Kid Sits On The Left, 1.75 M From The Axis. A Second

In playgrounds around the world, few structures evoke as much joy and simplicity as the classic see-
saw. But beneath its playful facade lies an intriguing application of physics principles—particularly,
the concept of torque and balance. Today, we delve into a scenario where a see-saw, perfectly
balanced on its midpoint, bears the weight of a 22.4 kg child positioned 1.75 meters from the pivot
point. We’ll explore how the principles of moments (or torque) ensure equilibrium, analyze the forces
at play, and examine what circumstances could disturb this delicate balance.

---



Understanding the Physics of a Balanced See-saw

At its core, a see-saw is a lever—a simple machine that operates on the principle of moments. When a
see-saw is balanced, the torque produced by weights on either side of the fulcrum (pivot) must be
equal and opposite, resulting in no net rotation. This principle is rooted in fundamental physics,
specifically Newtonian mechanics, which states:

> For an object to be in equilibrium, the sum of all forces and the sum of all torques (moments)
around any point must be zero.

What is Torque?

Torque (τ), often called the moment of force, measures the tendency of a force to rotate an object
about an axis. It is calculated as:

\[ τ = F × d \]

where:

- \( F \) is the force applied (in Newtons),
- \( d \) is the perpendicular distance from the axis of rotation to the line of action of the force (in
meters).

In the context of the see-saw:

- The force is the weight of the child, \( W = m × g \),
- The distance is the child's position from the pivot.

Key Assumption: The See-saw Is Uniform and Balanced

For simplicity, assume:

- The see-saw is uniform, with its weight evenly distributed,
- The pivot is exactly at the midpoint,
- The surface and the pivot are frictionless, ensuring smooth rotation,
- The child's weight acts vertically downward.

---

Calculating the Child’s Weight and Torque

Given data:

- Child's mass \( m = 22.4\,kg \),
- Acceleration due to gravity \( g = 9.8\,m/s^2 \),
- Distance from the pivot \( d = 1.75\,m \).

Calculating the child's weight:

\[ W = m × g = 22.4\,kg × 9.8\,m/s^2 = 219.52\,N \]



Calculating the torque produced by the child:

\[ τ_{child} = W × d = 219.52\,N × 1.75\,m ≈ 384.16\,Nm \]

Since the see-saw is balanced, the torque on the opposite side must equal this value, either by a
similar mass placed at a comparable distance or through other arrangements.

---

What About the Second Child?

The scenario introduces a second child, but the details are incomplete. To analyze, let’s consider
possible parameters:

1. The second child’s mass \( m_2 \),
2. Their position \( d_2 \) from the pivot,
3. Their weight \( W_2 = m_2 × g \),
4. The torque they produce \( τ_2 = W_2 × d_2 \).

Balancing the See-saw

For the see-saw to remain balanced:

\[ τ_{left} = τ_{right} \]

or,

\[ W_{left} × d_{left} = W_{right} × d_{right} \]

In the given setup:

\[ 219.52\,N × 1.75\,m = τ_{second\,child} \]

If the second child is on the right side, at a distance \( d_2 \), then:

\[ τ_{second\,child} = W_2 × d_2 \]

To maintain equilibrium, the second child's parameters must satisfy:

\[ W_2 × d_2 = 384.16\,Nm \]

---

Implications and Scenarios

Let’s explore some practical scenarios to understand how the second child's mass and position
influence balance:

Scenario 1: Equal Mass at a Different Distance

Suppose the second child has the same mass (22.4 kg), but sits further from the pivot.



- \( W_2 = 219.52\,N \),
- \( d_2 \) varies.

To produce an equal torque:

\[ 219.52\,N × d_2 = 384.16\,Nm \]

\[ d_2 = \frac{384.16\,Nm}{219.52\,N} ≈ 1.75\,m \]

This indicates that a second child of the same weight sitting at the same distance (1.75 m) on the
right side would balance the see-saw.

Key insight: The position and mass are directly proportional in influencing torque.

Scenario 2: Heavier Child Closer to the Axis

Suppose the second child is heavier, say 30 kg, but sits closer:

- \( W_2 = 30\,kg × 9.8\,m/s^2 = 294\,N \).

Calculating the required distance:

\[ d_2 = \frac{384.16\,Nm}{294\,N} ≈ 1.31\,m \]

Thus, a heavier child can sit closer to the pivot and still balance a lighter child sitting farther away.

Scenario 3: Lighter Child Farther Away

Conversely, if the second child weighs less, they must sit farther from the pivot:

- \( W_2 = 219.52\,N \) (same as the first child),
- \( d_2 ≈ 1.75\,m \).

Matching the first child's position ensures balance.

---

Factors That Can Disrupt Balance

While the analysis assumes ideal conditions, real-world factors can cause imbalance:

- Uneven weight distribution: Small shifts in position can generate torque imbalance.
- Additional forces: Wind, movement, or uneven surface can introduce external torques.
- Mass of the see-saw: The physical weight of the plank itself, especially if uneven, influences the
overall torque.
- Friction and pivot imperfections: Friction at the pivot can resist rotation, requiring additional force to
maintain equilibrium.
- Dynamic effects: When children move or jump, their changing positions create fluctuating torques.

---



Practical Considerations and Safety

Understanding the physics behind a see-saw isn’t just academic—it has safety implications:

- Ensuring balance: When children of different weights play together, adjusting their positions
maintains safety.
- Design considerations: Play equipment designers account for weight distributions to prevent tipping.
- Supervision: Adults can monitor to prevent sudden shifts that might cause accidents.

---

Conclusion: The Harmony of Physics and Play

The simple act of kids balancing on a see-saw embodies fundamental physics principles—torque,
equilibrium, and lever mechanics. By analyzing the forces and moments involved, we appreciate how
weight and position interplay to produce balance. Whether a child sits close or far from the pivot, their
contribution to the see-saw's equilibrium hinges on the precise calculation of torques. This
understanding not only enhances our appreciation of playground physics but also emphasizes the
importance of safety and design in recreational equipment.

In the end, a balanced see-saw becomes a perfect illustration of Newtonian mechanics in action,
transforming a playful structure into a classroom of fundamental physics concepts.
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