A Mover Slides A Refrigerator Weighing
650 N At A Constant Velocity Across
The Floor A Distance Of 8.1

A Mover Slides A Refrigerator Weighing 650 N At A Constant Velocity Across
The Floor A Distance Of 8.1

Introduction

A Mover Slides A Refrigerator Weighing 650 N At A Constant Velocity Across
The Floor A Distance Of 8.1 provides an intriguing scenario that combines
principles of physics, particularly Newtonian mechanics, with practical
applications in moving heavy objects. This situation involves understanding
the forces at play when an object is moved at a steady speed across a
surface, and it offers insights into concepts such as friction, work, energy,
and the nature of motion.

In everyday life, moving heavy appliances like refrigerators is common,
whether during home renovations, relocations, or appliance replacements.
Grasping the physics behind such movements not only enhances our theoretical
understanding but also helps in real-world tasks by enabling efficient and
safe handling of heavy objects. This article explores the underlying physics
of sliding a refrigerator weighing 650 N across a floor for a distance of 8.1
meters at constant velocity, highlighting the forces involved, work done, and
practical implications.

Understanding the Basics: Weight and Force

The Weight of the Refrigerator

The refrigerator's weight is given as 650 N. Weight is a force that results
from gravity acting on the object's mass. It’s calculated by multiplying the
mass by the acceleration due to gravity:

\[ \text{Weight} (W) = m \times g \]

where:

- \( W \) is the weight (650 N),

- \(m\) is the mass,

- \( g \) is the acceleration due to gravity (~9.8 m/s?).

From this, the mass of the refrigerator can be determined:
N[ m = \frac{W}{g} = \frac{650\, \text{N}}{9.8\, \text{m/s}"2} \approx
66.33\, \text{kg} \]

This mass is essential for understanding the normal force exerted by the
floor on the refrigerator, which influences friction.

Normal Force and Its Role

The normal force (\( N \)) is the support force exerted by a surface to
counteract the weight of an object resting on it. For an object on a
horizontal surface with no vertical forces other than weight and support:



N[ N =W = 650\, \text{N} \]

This normal force is critical because it directly affects the magnitude of
kinetic friction, which opposes the motion of the refrigerator.

Friction: The Main Opposition to Motion

Types of Friction

When sliding an object across a surface, friction is the primary force that
must be overcome. There are two main types:

— Static Friction: Acts when the object is stationary.

— Kinetic Friction: Acts when the object is sliding.

Since the refrigerator is moving at a constant velocity, static friction has
been overcome, and kinetic friction is the relevant force opposing motion.

Coefficient of Kinetic Friction

The magnitude of kinetic friction (\( f_k \)) 1is given by:
\[ f_k = \mu_k \times N \]
where:

- \( \mu_k \) 1s the coefficient of kinetic friction between the
refrigerator’s wheels or base and the floor,
- \( N \) is the normal force.

The coefficient \( \mu_k \) depends on the materials involved. For example,
typical values for rubber on concrete range from 0.6 to 0.85, but for a
refrigerator on a smooth floor, it might be lower, say around 0.4 to 0.6.

Calculating Frictional Force

Assuming a coefficient of kinetic friction \( \mu_k = 0.5 \), the friction
force becomes:
N[ f_k = 0.5 \times 650\, \text{N} = 325\, \text{N} \]

This is the force that the mover must apply horizontally to keep the
refrigerator moving at a constant velocity.

Moving the Refrigerator at Constant Velocity

Implication of Constant Velocity

Moving an object at constant velocity implies that the net force acting on it
is zero, according to Newton's First Law. Therefore, the applied force (\ (
F_{applied} \)) must exactly balance the kinetic friction:

\[ F_{applied} = f_k \]

This ensures no acceleration occurs, and the refrigerator continues moving
smoothly.



Work Done in Moving the Refrigerator

Work is defined as force multiplied by displacement in the direction of the
force:

\[ W =F \times d \times \cos \theta \]

Since the force is applied horizontally and in the same direction as
movement :

\[ \cos 0*\circ = 1 \]

\[ W =F_{applied} \times d \]

Given:
- \( F_{applied} = 325\, \text{N} \),
- \( d = 8.1\, \text{meters} \),

The work done in moving the refrigerator is:
N[ W = 325\, \text{N} \times 8.1\, \text{m} = 2632.5\, \text{J} \]

This energy accounts for overcoming friction, not for accelerating the
object, as the velocity remains constant.

Energy Considerations and Efficiency

Energy Expenditure

The effort involved in moving the refrigerator involves continuous
application of force to counteract friction. Over the 8.l-meter distance, the
total work done is approximately 2632.5 Joules.

In practical terms, this energy is supplied by the mover, often through
physical exertion or mechanical aids. The efficiency of this process depends
on factors like the smoothness of the floor, the condition of the wheels, and
the technique used.

Reducing Friction for Easier Movement

To make moving heavy objects easier, several strategies can be employed:
— Using wheels or dollies to reduce the coefficient of friction.

- Ensuring the floor surface is smooth and clean.

— Using lubricants or sliders designed for heavy object movement.

- Distributing the weight evenly to avoid unnecessary strain.

Practical Applications and Safety Tips

How to Safely Move Heavy Appliances

Moving a refrigerator or any heavy appliance requires careful planning:
- Use appropriate equipment like dollies or sliders.

- Ensure the floor can handle the weight without damage.

— Get assistance to distribute the load evenly.

— Clear the path of obstacles.

— Use proper lifting techniques to prevent injury.



Environmental and Floor Considerations

Different floor types affect the coefficient of friction:

- Wooden Floors: Generally have moderate friction.

— Tile or Marble: Usually lower coefficient, making sliding easier.
— Carpeted Floors: Higher friction, requiring more effort.

Choosing the right tools and techniques based on the floor type can
significantly reduce the effort and risk involved.

Conclusion

Understanding the physics behind sliding a refrigerator weighing 650 N across
a floor over a distance of 8.1 meters at constant velocity offers wvaluable
insights into force, friction, work, and energy. The key points include:

— The weight of the refrigerator determines the normal force.

— Kinetic friction opposes motion, requiring the application of an equal
force to maintain constant velocity.

— The work done is primarily overcoming frictional resistance.

— Practical moving strategies can minimize effort and ensure safety.

By applying physics principles, movers can optimize their methods, reduce
effort, and prevent damage or injury. Whether for professional movers or

individuals relocating appliances, knowledge of the underlying forces can
make heavy lifting tasks more manageable and efficient.
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Frequently Asked Questions

What is the significance of the refrigerator weighing
650 N in calculating the force required to move it at
constant velocity?

The weight of 650 N represents the gravitational force acting on the
refrigerator, which helps determine the normal force and, consequently, the
frictional force that must be overcome to move it at constant velocity.

How can we calculate the work done in sliding the
refrigerator across the floor?

Work done is calculated by multiplying the force exerted (usually the force
of kinetic friction) by the distance moved. If the force equals the
frictional force, then Work = friction force x distance = (friction
coefficient x normal force) x distance.



What does moving the refrigerator at constant
velocity imply about the net force acting on it?

Moving at constant velocity implies that the net force acting on the
refrigerator is zero, meaning the applied force balances the opposing
frictional force.

How does the coefficient of kinetic friction
influence the force needed to slide the refrigerator?

The coefficient of kinetic friction determines the magnitude of the
frictional force; a higher coefficient results in a greater force needed to
slide the refrigerator at constant velocity.

If the refrigerator moves a distance of 8.1 meters at
constant wvelocity, what is the total work done
against friction?

Total work done against friction is equal to the frictional force multiplied
by the distance: Work = (p x normal force) x distance. Given the normal force
is equal to the weight (650 N), you need the coefficient of kinetic friction
to calculate the exact work.

Additional Resources

A Mover Slides A Refrigerator Weighing 650 N At A Constant Velocity Across
The Floor A Distance Of 8.1 Meters: An In-Depth Analysis

When considering the scenario where a mover slides a refrigerator weighing
650 N across the floor a distance of 8.1 meters at a constant velocity, it
presents an excellent opportunity to explore the fundamental principles of
physics involved in motion, force, and friction. This situation not only
exemplifies basic mechanics but also emphasizes the importance of
understanding forces in practical tasks such as moving heavy objects. In this
comprehensive guide, we will analyze the problem step-by-step, covering
concepts like weight, normal force, static and kinetic friction, and the
application of Newton’s laws, to offer a clear and detailed understanding of
what is happening during this process.

Understanding the Basic Parameters

Before diving into calculations and physics principles, it’s essential to
understand the given parameters:

— Weight of the refrigerator (W): 650 N
— Distance moved (d): 8.1 meters
- Motion: Constant velocity

What do these parameters tell us?
— The weight indicates the gravitational force acting on the refrigerator.

— The distance informs us about the length of the path over which the
refrigerator is moved.



— Constant velocity implies that the net force acting on the refrigerator is
zero (Newton’s First Law).

Fundamental Concepts in Moving Heavy Objects

Weight and Normal Force

The weight (W) of the refrigerator is given as 650 N. This force acts
vertically downward due to gravity. When the refrigerator is resting on a
horizontal floor, the surface exerts an equal and opposite normal force (N)

upward to balance the weight.

- Normal Force (N): Equal to the weight under ideal conditions (no other
vertical forces), so:

N =W= 650N
Frictional Forces: Static vs. Kinetic

Friction is the resistive force that opposes the relative motion of two
surfaces in contact. It comes in two types:

— Static Friction: Acts when the object is at rest relative to the surface;
must be overcome to start moving.

— Kinetic Friction: Acts when the object is sliding; generally less than
static friction.

Since the refrigerator is moving at a constant velocity, the mover must apply

a force equal to the kinetic friction force to overcome resistive forces,
maintaining steady motion.

Analyzing the Forces During Movement
Why is the velocity constant?

According to Newton’s First Law, if the velocity remains constant, the net
force acting on the object is zero. Therefore:

Applied force (F,) = kinetic friction force (F_friction)
Calculating Kinetic Friction
The kinetic friction force can be calculated as:

F_friction = p_k N

Where:

- p_k = coefficient of kinetic friction between the refrigerator’s wheels or
base and the floor

- N = normal force (here, approximately 650 N)

Note: The coefficient of kinetic friction (p_k) depends on the materials in
contact. Typical values for rubber on concrete, for instance, range from 0.6
to 0.8, but can vary.



Step-by-Step Calculation Approach
1. Determine the coefficient of kinetic friction (p_k)

If the problem provides p_k, we can directly compute the friction force. If
not, we may need to estimate or analyze based on typical values.

2. Compute the kinetic friction force (F_friction)
F_friction = p_k 650 N

3. Find the work done to move the refrigerator
Work (W) is given by:

W =F d cos(06)

Since the force and displacement are in the same direction, 6 = 0°, and
cos (0°) =1, so:
W=F d

Where F is the applied force (equal to friction force during constant
velocity) .

4. Calculate the power required

Power (P) is the work done per unit time, but to find P, we need the
velocity:

Since the velocity is constant, if the time is known, we can find power as:

Practical Implications and Real-World Considerations
Using Friction to Your Advantage

Understanding the friction involved in moving a refrigerator helps movers
optimize their effort:

— Reducing friction: Using sliders, wheels, or lubricants to decrease p_k
makes the task easier.

- Applying consistent force: Since the speed is constant, the force exerted
must be steady and equal to the kinetic friction force.

The Role of Mechanical Aids
In real-world scenarios, movers often use:
— Dollies or carts with wheels to reduce the effective p_k.

- Straps or pulleys to distribute force evenly.
— Proper technique to minimize effort and prevent injury.



Additional Factors to Consider
Inclines and Uneven Surfaces

If the floor is inclined or uneven, the normal force and friction will
change, complicating calculations.

Variable Friction Coefficients

Different surfaces and materials have different p_k values, influencing the
force needed to move the refrigerator.

Human Factors and Safety

Moving heavy objects involves not just physics but also safety
considerations, requiring proper equipment and techniques.

Summary of Key Points

- Moving a refrigerator weighing 650 N at a constant velocity involves
overcoming kinetic friction.

— The normal force is approximately equal to the weight in the absence of
vertical forces.

— The force exerted by the mover equals the kinetic friction force during
steady motion.

— Calculations depend on knowing or estimating the coefficient of kinetic
friction.

— Practical techniques and tools can significantly reduce the effort
involved.

Final Thoughts

Understanding the physics behind moving heavy objects like a refrigerator can
help movers plan their tasks more efficiently and safely. By applying
principles such as forces, friction, and work, one gains insight into the
effort required and how to minimize it through mechanical aids and proper
techniques. Whether you're a physics student analyzing the problem or a
professional mover seeking best practices, grasping these concepts is
essential for effective and safe handling of heavy loads across various
surfaces.

Note: Always consider safety first when moving heavy objects—use proper
equipment, ask for assistance if needed, and avoid overexertion.
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