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When considering the behavior of objects placed in water, one of the most intriguing phenomena
relates to how their weight appears to change. Many people observe that an object seems lighter
when submerged, but what exactly is happening behind the scenes? The answer involves
fundamental principles of physics, specifically buoyancy and Archimedes' principle. Understanding
these concepts not only clarifies what appears to happen to an object's weight but also provides
insight into various scientific and practical applications, from shipbuilding to measuring fluid densities.
In this article, we will explore what appears to happen to the weight of an object when submerged in
water, how buoyancy influences this, and the scientific principles that underpin this phenomenon.

Understanding the Concept of Weight and Buoyancy

Before delving into what appears to happen when an object is submerged, it is essential to
understand the basic definitions of weight and buoyancy.

What Is Weight?
Weight is the force exerted on an object due to gravity. It is calculated as:

Weight (W) = mass (m) × acceleration due to gravity (g)

This force is what we typically measure with a scale. In air, an object’s weight reflects the
gravitational pull on its mass.

What Is Buoyancy?
Buoyancy is the upward force exerted by a fluid (like water) on an object submerged in it. It occurs
because the fluid exerts pressure on all sides of the object, with the pressure increasing with depth.
This results in a net upward force that opposes the weight of the object.

What Appears To Happen To The Weight When
Submerged?

When an object is placed in water, it often appears to weigh less than it does in air. This phenomenon
is primarily due to buoyant force. Let’s analyze what happens step-by-step.



The Apparent Loss of Weight

When you weigh an object in air, you are measuring its true weight, which is the gravitational
force acting on its mass.

When the same object is submerged in water, the scale (if used) measures the combined effect
of the object’s weight and the buoyant force acting against the scale.

The buoyant force effectively reduces the net downward force, so the object appears lighter in
water.

This reduction is what we refer to as the “apparent weight,” which is less than the actual weight.

Quantifying the Change: Archimedes’ Principle
Archimedes’ principle states that:

The upward buoyant force on an object submerged in a fluid is equal to the weight of the fluid
displaced by the object.

Mathematically, the buoyant force (F_b) can be expressed as:

F_b = ρ_water × V_displaced × g

where:

ρ_water is the density of water

V_displaced is the volume of water displaced (equal to the volume of the submerged part of the
object)

g is the acceleration due to gravity

How The Apparent Weight Is Calculated

Understanding the interplay between the actual weight and buoyant force helps clarify what appears
to happen.

Actual Weight of the Object

W_actual = m × g



where m is the mass of the object.

Apparent Weight in Water

W_apparent = W_actual - F_b

This equation shows that the apparent weight is the actual weight minus the buoyant force.

Implications of This Relationship
- If the object is less dense than water (like a piece of wood), it displaces a volume of water whose
weight exceeds its own, leading to a significant reduction in apparent weight.
- For objects denser than water (like metal), the reduction is less noticeable but still present.
- When an object is completely submerged, the difference between actual and apparent weight
depends solely on the volume displaced and the density of water.

Practical Examples and Applications

Understanding what appears to happen to an object’s weight when submerged in water has practical
significance across various fields.

Measuring Density and Specific Gravity
- By weighing an object in air and then submerged in water, one can determine its density.
- The difference in weights helps calculate the volume and, subsequently, the density, which is useful
in material testing and quality control.

Shipbuilding and Marine Engineering
- Ships are designed to displace enough water to support their weight.
- The buoyant force ensures ships stay afloat despite their heavy loads.

Medical and Scientific Applications
- Hydrostatic weighing measures body composition by comparing weight in air and submerged in
water.
- It relies on the principles of buoyancy to evaluate body density and fat percentage.

Common Misconceptions About Submerged Objects



There are several misconceptions about what happens to an object’s weight when submerged in
water.

Misconception 1: The object’s weight in water is zero
- Reality: The object still has weight; it just appears lighter because of the buoyant force acting
upward.

Misconception 2: Water supports the object completely
- Reality: Water provides an upward buoyant force, but the object’s weight still acts downward. The
net force in equilibrium is what determines whether the object sinks or floats.

Misconception 3: The object becomes weightless in water
- Reality: Only in specific situations (like zero gravity or in a free-fall scenario) would an object be
weightless. In water, the object retains its weight, but the scale measures a reduced value due to
buoyancy.

Conclusion: The Science Behind the Surface

In summary, what appears to happen to the weight of an object when submerged in water is
governed by the principles of buoyancy and fluid displacement. The object’s true weight remains
constant, determined by gravity, but the force exerted by the water (buoyant force) acts upward,
reducing the net downward force that a scale would measure. This reduction is directly proportional to
the volume of water displaced and the density of water, as explained by Archimedes’ principle.

This understanding explains why objects like boats float effortlessly despite their mass and why
objects like stones sink with less apparent weight when submerged. It also serves as the foundation
for various scientific, engineering, and medical techniques that rely on measuring or manipulating an
object’s apparent weight in water.

Whether in designing ships, measuring body composition, or simply understanding everyday
phenomena, recognizing what appears to happen to an object’s weight when submerged in water
reveals the fascinating interplay of forces that govern our physical world.

Frequently Asked Questions

What happens to the weight of an object when it is
submerged in water?
The apparent weight of the object decreases when submerged in water due to the upward buoyant
force exerted by the water.



Why does an object seem lighter when it is submerged in
water?
Because the buoyant force counteracts some of the object's weight, making it feel lighter than it does
in air.

How is the apparent weight of a submerged object related to
its actual weight and buoyant force?
The apparent weight equals the actual weight minus the buoyant force acting on the object.

Does the density of the object affect how much its weight
appears to change in water?
Yes, objects with different densities experience different buoyant forces, affecting their apparent
weight when submerged.

Is the weight of an object truly changing when submerged in
water?
No, the actual weight remains the same; only the perceived or apparent weight changes due to
buoyancy.

How can Archimedes' principle help us understand the weight
change of submerged objects?
Archimedes' principle states that the buoyant force equals the weight of the displaced water, which
explains the reduction in apparent weight.

Can measuring the apparent weight of an object in water help
determine its volume or density?
Yes, by measuring the apparent weight loss, you can calculate the volume or density of the object.

What practical applications involve the change in an object's
weight when submerged in water?
Applications include determining body composition in hydrostatic weighing, measuring volume of
irregular objects, and designing ships and submarines.

Does temperature of water affect the apparent weight of a
submerged object?
Temperature can affect water density and viscosity, which may slightly influence buoyant force and
thus the apparent weight.



Additional Resources
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The question of how an object's weight appears when submerged in water has intrigued scientists,
students, and curious minds for centuries. At first glance, it seems straightforward: an object weighs
less in water than it does in air. However, beneath this simple observation lies a complex interplay of
physics principles involving buoyancy, density, displacement, and the forces acting on objects
submerged in a fluid. Understanding what truly occurs to an object's weight when submerged requires
a detailed exploration of these concepts and their practical implications.

---

Fundamental Principles Underlying the Behavior of
Submerged Objects

Archimedes’ Principle: The Cornerstone of Buoyancy

At the core of understanding the apparent weight change of objects in water is Archimedes’ Principle,
formulated in the 3rd century BCE. It states that any object partially or fully submerged in a fluid
experiences an upward buoyant force equal in magnitude to the weight of the displaced fluid.

Mathematically:

\[ F_b = \rho_{fluid} \times V_{displaced} \times g \]

Where:
- \( F_b \) = buoyant force
- \( \rho_{fluid} \) = density of the fluid
- \( V_{displaced} \) = volume of fluid displaced
- \( g \) = acceleration due to gravity

This principle explains why objects feel lighter in water and forms the basis for calculating the
apparent weight of submerged objects.

---

Apparent Weight Versus True Weight

Defining the True Weight

True weight refers to the actual gravitational force acting on the object, calculated as:



\[ W = m \times g \]

where:
- \( m \) = mass of the object
- \( g \) = acceleration due to gravity

This weight is independent of the environment and remains constant regardless of whether the object
is in air, water, or vacuum.

Understanding Apparent Weight

Apparent weight is the weight the object seems to have when it is in a fluid, as measured by a scale
or force sensor. It differs from the true weight because of the buoyant force acting against gravity.

In essence:

\[ \text{Apparent weight} = W - F_b \]

or equivalently,

\[ \text{Apparent weight} = m \times g - \rho_{fluid} \times V_{displaced} \times g \]

This equation succinctly captures that the object appears lighter when submerged due to the upward
buoyant force.

---

The Effect of Water on an Object’s Weight: Practical
Explanation

What Happens When an Object Is Submerged?

When an object is placed in water:
- It displaces a volume of water equal to its submerged volume.
- The displaced water exerts an upward buoyant force on the object.
- The scale (if the object is on one) measures the combined effect of the object’s weight and the force
transmitted through the fluid.

In simple terms:
- The object’s weight, as measured in air, remains unchanged.
- The apparent weight in water is less because of the buoyant force.
- When measured with a scale submerged in water, the reading is reduced by the buoyant force.



Visualizing the Process

Imagine holding an object underwater:
- The water pushes upward with a force equal to the weight of the displaced water.
- The object feels lighter because part of its weight is counteracted by this upward force.
- If you lift the object while submerged, the force you exert must overcome both gravity and the
buoyant force, resulting in a reduced apparent weight.

---

Quantitative Analysis of Apparent Weight Reduction

Calculating the Apparent Weight

Suppose:
- The object has a mass \( m \),
- Its volume is \( V \),
- It is submerged in water with density \( \rho_{water} \),
- The gravitational acceleration is \( g \).

The true weight:

\[ W = m \times g \]

The buoyant force:

\[ F_b = \rho_{water} \times V \times g \]

The apparent weight:

\[ W_{apparent} = W - F_b = (m - \rho_{water} \times V) \times g \]

Implications:
- If the object’s density is greater than water (\( \rho_{object} > \rho_{water} \)), it sinks, and the
scale reading decreases by \( F_b \).
- If the object’s density equals water, it remains neutrally buoyant and appears weightless.
- If the object’s density is less than water, it floats, and the apparent weight in the scale may be zero
or very small depending on the degree of submersion.

---

Effects of Different Factors on the Apparent Weight



Object Density and Composition

The density of the object relative to water determines whether it sinks, floats, or remains submerged
at a certain level:
- Sinking objects: Have a density greater than water; the entire volume is immersed, leading to
maximum buoyant force.
- Floating objects: Have a density less than water; only a portion is submerged, resulting in a smaller
buoyant force and a different apparent weight.

Level of Submersion

Partial submersion affects the volume of displaced water:
- Fully submerged: The maximum buoyant force is exerted.
- Partially submerged: The buoyant force is proportional to the submerged volume, which depends on
the object’s weight and density.

Shape and Surface Area

The shape influences how the object interacts with water:
- Streamlined shapes experience less drag and may sink or float differently.
- Surface area affects stability and the degree of submersion at equilibrium.

Temperature and Water Density

Water density varies with temperature:
- Warmer water is less dense, reducing buoyant force.
- Colder water is denser, increasing buoyant forces.

---

Real-World Applications and Implications

In Archival Science and Archaeology

Understanding the buoyant forces helps archaeologists interpret submerged artifacts’ weight and
buoyancy, aiding in their recovery and preservation strategies.



In Engineering and Design

Shipbuilders and naval engineers rely on buoyancy principles to design vessels that can float and
carry loads safely. Calculations of apparent weight are critical to determine stability and load
capacity.

In Medical and Scientific Fields

Hydrotherapy and underwater weighing techniques utilize the principles of buoyancy to measure
body composition, providing insights into health and fitness levels.

In Everyday Life

Activities like swimming, diving, and designing floating devices depend on understanding how objects
behave in water, including their apparent weight and buoyant forces.

---

Common Misconceptions and Clarifications

- The object’s actual weight in air does not change when submerged in water. The weight remains the
same because gravity acts on the mass regardless of the medium.
- The apparent weight is only relevant when measuring with a scale immersed in water. When
weighing objects in air, the weight remains constant.
- Objects do not become lighter or heavier physically; only the measurement of their weight changes
due to buoyancy.

---

Conclusion: The Complex Interplay of Forces in Water

Understanding what appears to happen to the weight of an object when submerged in water involves
recognizing that the true weight remains constant, but the measured or apparent weight decreases
because of the buoyant force. This reduction is directly proportional to the displaced water's weight,
as articulated by Archimedes’ principle. Factors such as object density, shape, water temperature,
and level of submersion influence the degree of apparent weight loss.

This phenomenon is not only a fundamental concept in physics but also has practical ramifications
across various fields, from designing ships and submarines to medical diagnostics and recreational
activities. Appreciating the delicate balance of forces at play enhances our comprehension of fluid
mechanics and the fascinating behaviors of objects immersed in water.



In essence, when an object is submerged, what appears to happen to its weight is a testament to the
elegant principles governing the physical world—highlighting how forces interplay to produce
phenomena that are both scientifically profound and practically essential.
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