
The Pressure At The Bottom Of A Glass Filled
Wlth Water (p 1000 Kg/m') Is P. The Water Is
Poured Out
The Pressure At The Bottom Of A Glass Filled Wlth Water (p 1000 Kg/m') Is P. The Water Is
Poured Out

Understanding the pressure exerted at the bottom of a glass filled with water is fundamental in fluid
mechanics. When a glass is filled with water, the weight of the water creates a force exerted
downward, resulting in pressure at the bottom. This pressure, often denoted as P, depends on various
factors such as the height of the water column, the density of the water, and gravitational
acceleration. In this article, we explore the concept of pressure at the bottom of a water-filled glass,
analyze how it changes as water is poured out, and discuss relevant principles and calculations to
deepen your understanding of fluid behavior.

Fundamentals of Fluid Pressure in a Vertical Column

What Is Fluid Pressure?
Fluid pressure is the force exerted perpendicular to the surface per unit area within a fluid at rest. It
results from the collective force of the fluid's molecules colliding with the surfaces they contact. In a
static fluid, pressure increases with depth due to the weight of the overlaying fluid.

The Relationship Between Depth and Pressure
The pressure at any depth in a fluid at rest is given by the hydrostatic pressure formula:

P = Patm + ρgh

where:

P is the total pressure at depth h

Patm is atmospheric pressure at the surface

ρ (rho) is the fluid's density (for water, approximately 1000 kg/m³)

g is acceleration due to gravity (~9.81 m/s²)

h is the height of the water column above the point of measurement



For simplicity, when considering pressure at the bottom of a water-filled glass, atmospheric pressure
can be included or ignored depending on context, but it remains constant for all points at the same
depth and cancels out when comparing relative pressure.

Calculating the Pressure at the Bottom of a Filled Glass

Basic Calculation for a Full Glass
Suppose a glass has a height (h) of water filled up to a certain point. To determine the pressure at the
bottom:

Identify the height of water (h). For example, h = 0.1 meters (10 cm).1.

Use the density of water (ρ = 1000 kg/m³).2.

Apply the hydrostatic pressure formula: P = ρgh.3.

Calculating:

P = 1000 kg/m³ × 9.81 m/s² × 0.1 m = 981 Pascals (Pa)

This pressure is the pressure exerted at the bottom of the glass due solely to the water column's
weight.

Including Atmospheric Pressure
If considering absolute pressure:

Ptotal = atmospheric pressure + hydrostatic pressure

At sea level, atmospheric pressure is approximately 101,325 Pa.

Thus, total pressure at the bottom:

Ptotal = 101,325 Pa + 981 Pa ≈ 102,306 Pa

For most practical purposes, especially in simple physics problems, the hydrostatic component is the
focus when analyzing pressure differences within the fluid.



The Effect of Pouring Water Out of the Glass

How Does P Change as Water Is Removed?
When water is poured out of the glass, the height (h) of the remaining water decreases. Since the
hydrostatic pressure at the bottom depends directly on the water height:

The pressure at the bottom decreases proportionally with the height of the water column.

As water is removed, the weight of the water above the bottom reduces, leading to lower
pressure.

Mathematically:

Pbottom = ρg hremaining

Where hremaining is the current height of water remaining in the glass.

Practical Implications of Changing Pressure
Understanding this change is crucial in applications such as:

Designing water tanks and containers to withstand varying pressure levels.

Understanding siphoning effects and how pressure differences drive flow.

Analyzing the forces acting on objects submerged in water as the water level changes.

For example, as the water level drops, the force exerted downward on the bottom of the container
lessens, which can be significant in engineering contexts.

Real-World Applications and Experiments

Measuring Water Pressure in a Glass
To empirically observe how pressure varies with water height:



Use a manometer or pressure sensor placed at the bottom of the glass.

Fill the glass with water to different heights and record the pressure readings.

Plot the pressure against water height to verify the linear relationship predicted by hydrostatic
principles.

This experiment demonstrates the direct proportionality of pressure to water height and helps in
understanding fluid statics.

Implications in Engineering and Nature
The principles governing pressure at the bottom of a water column have broad applications:

Designing dams and reservoirs to withstand water pressure.

Understanding blood pressure in medical science, modeling it as a fluid column.

Analyzing submarine and underwater vehicle designs where pressure varies with depth.

In nature, the pressure at different depths influences aquatic life, geological formations, and the flow
of groundwater.

Key Takeaways and Summary

The pressure at the bottom of a water-filled glass depends on the height of the water column,
not just the volume or total amount of water.

Hydrostatic pressure increases linearly with depth, following P = ρgh.

When water is poured out, the decreasing water height causes a proportional decrease in
bottom pressure.

Understanding these principles is essential in various engineering, scientific, and everyday
contexts.

Accurate measurement and calculation of pressure inform safe design and environmental
analysis.

In conclusion, the pressure at the bottom of a glass filled with water is a classic illustration of
fundamental fluid mechanics principles. By comprehending how water height influences pressure and



how this changes as water is removed, we gain insight into the behavior of fluids in static conditions,
which is essential for both theoretical studies and practical applications.

Remember: The key to understanding fluid pressure lies in recognizing the relationship between
depth and force, and how changes in water level directly impact the pressure exerted at any point
within the fluid.

Frequently Asked Questions

What is the initial pressure at the bottom of a glass filled with
water?
The initial pressure at the bottom of the glass is given by P = ρgh, where ρ is the water's density, g is
acceleration due to gravity, and h is the height of the water column. For example, with ρ = 1000
kg/m³, P = 1000 9.8 h Pa.

How does pouring water out of the glass affect the pressure
at the bottom?
As water is poured out, the height h of the water column decreases, leading to a reduction in the
hydrostatic pressure at the bottom of the glass.

What happens to the pressure at the bottom once all the
water is poured out?
Once all the water is poured out, the pressure at the bottom drops to atmospheric pressure,
effectively becoming zero relative to the water column pressure.

Does the pressure at the bottom depend on the shape of the
glass?
No, the pressure at the bottom depends solely on the height of the water column and the density, not
on the shape of the glass.

Why does the pressure decrease as water is removed from
the glass?
Because pressure at the bottom is proportional to the height of the water column, removing water
reduces the height and thus decreases the pressure.

Can the pressure at the bottom of the glass be negative
during pouring?
No, the pressure cannot be negative; it can decrease to zero when the water level reaches the
bottom, but it cannot be less than atmospheric pressure in this context.



What is the significance of the density value 1000 kg/m³ in
the problem?
The density value 1000 kg/m³ represents the density of water, which is used to calculate the
hydrostatic pressure at the bottom of the water column.

How can understanding this pressure help in practical
applications?
Understanding hydrostatic pressure is essential in designing dams, submarines, and fluid containers
to ensure structural integrity under varying water levels.

Additional Resources
The Pressure At The Bottom Of A Glass Filled With Water (p 1000 Kg/m3) Is P. The Water
Is Poured Out

Understanding the behavior of fluids under various conditions is fundamental in physics, engineering,
and everyday life. One common scenario involves examining the pressure exerted by water within a
container, such as a glass, and how this pressure changes when water is removed. This article delves
into the intricacies of fluid pressure, focusing on a specific case: a glass filled with water of density
1000 kg/m3, where the pressure at the bottom is denoted as P, and exploring what happens when the
water is poured out.

---

Fundamentals of Fluid Pressure

What is Fluid Pressure?

Fluid pressure refers to the force exerted by a fluid per unit area on the walls of its container or on
objects submerged within it. It arises due to the collective impact of the molecules moving randomly
and colliding with surfaces. The pressure at any point within a static fluid depends on various factors,
including the fluid's density, gravity, and depth.

Mathematically, the pressure at a depth 'h' in a static fluid is expressed as:

\[ P = P_0 + \rho g h \]

where:
- \( P_0 \) is the atmospheric pressure at the surface,
- \( \rho \) (rho) is the density of the fluid,
- \( g \) is the acceleration due to gravity (~9.81 m/s2),
- \( h \) is the depth below the free surface.



In the case of a glass filled with water, this relationship forms the basis for understanding how
pressure varies from the water's surface to its bottom.

---

Pressure at the Bottom of a Filled Glass

Initial Conditions and Assumptions

Consider a glass filled with water of density \( \rho = 1000\, \text{kg/m}^3 \). Assume:
- The water surface is exposed to atmospheric pressure \( P_0 \),
- The height of water in the glass is \( h \),
- The gravitational acceleration \( g = 9.81\, \text{m/s}^2 \),
- The glass is static, and the fluid is at rest.

Under these conditions, the pressure at the bottom of the glass, \( P \), can be calculated as:

\[ P = P_0 + \rho g h \]

This formula indicates that pressure increases linearly with depth, and the bottom of the glass
experiences the highest pressure within the water column.

Quantitative Analysis

Suppose the height of the water in the glass is \( h = 0.1\, \text{m} \) (10 cm). The atmospheric
pressure \( P_0 \) is approximately 101,325 Pa (or N/m2). Then,

\[ P = 101,325\, \text{Pa} + (1000\, \text{kg/m}^3)(9.81\, \text{m/s}^2)(0.1\, \text{m}) = 101,325\,
\text{Pa} + 981\, \text{Pa} = 102,306\, \text{Pa} \]

This calculation demonstrates that at a 10 cm depth, the pressure at the bottom is roughly 102.3 kPa,
just slightly higher than atmospheric pressure.

---

Impact of Removing Water from the Glass

What Happens When Water Is Poured Out?

When the water is poured out of the glass, the conditions at the bottom change dramatically. The fluid
column that previously exerted pressure at the bottom diminishes, and the pressure adjusts



accordingly.

Key points to consider:

- Once the water leaves, the bottom of the glass is exposed to atmospheric pressure only.
- The pressure at the bottom drops from \( P_0 + \rho g h \) to just \( P_0 \).
- The change in pressure is instantaneous if the water is removed suddenly, or gradual if poured out
slowly.

Implication: The pressure at the bottom reduces from a higher value to atmospheric pressure, which
can cause several effects:

- The glass's structural integrity is influenced by the pressure difference.
- The fluid inside the glass no longer exerts a significant force on the bottom.
- Any residual water left in the glass still exerts pressure based on its remaining height.

Transient and Steady-State Conditions

The process of pouring out water involves dynamic changes:

- Initial phase: When water begins to pour out, the pressure difference causes the water to flow
downward.
- Steady state: Once the water is fully removed, the pressure at the bottom stabilizes at atmospheric
level.

In practical terms, the pressure at the bottom during the process can be modeled using fluid
dynamics principles, accounting for flow velocities and potential turbulence.

---

Analytical Perspectives and Practical Implications

Pressure and Structural Considerations

Understanding the pressure at the bottom of a filled glass is essential from a structural standpoint:

- Glasses are designed to withstand internal pressure differences.
- The pressure exerted by water at the bottom (e.g., 102 kPa for a 10 cm column) is relatively low
compared to the strength of typical glassware.
- However, rapid changes in pressure during pouring may induce stresses, especially in thinner or
weaker materials.



Relevance to Fluid Mechanics and Engineering

This scenario exemplifies fundamental fluid mechanics principles:

- Hydrostatic pressure: The pressure exerted by a static fluid depends solely on depth and density.
- Dynamic flow: Pouring out water introduces flow dynamics, requiring Bernoulli's equation and
continuity considerations.
- Pressure change during drainage: The pressure at the bottom transitions from hydrostatic pressure
to atmospheric pressure as water exits.

In engineering applications, such understanding is vital for designing containers, dams, pipelines, and
hydraulic systems.

Educational and Experimental Significance

Educational experiments often involve:

- Measuring pressure at different depths.
- Observing how pressure changes when water is poured out.
- Demonstrating concepts of fluid statics and dynamics to students.

These experiments reinforce the theoretical principles with tangible observations.

---

Broader Context and Real-World Examples

Everyday Life Applications

- Drinking from a straw: The pressure difference created when sucking reduces the pressure at the
top, causing water to rise.
- Hydraulic lifts: Utilize pressure differences at different depths to lift heavy objects.
- Water towers: Use hydrostatic pressure to supply water throughout a city.

Industrial and Scientific Relevance

- Deep-sea exploration: Understanding pressure at various depths aids in designing submersibles.
- Fluid storage tanks: Engineering ensures tanks withstand internal pressures.
- Environmental monitoring: Measuring pressure variations in natural water bodies informs about
water levels and flow.

---



Conclusion and Reflection

The pressure at the bottom of a glass filled with water of density 1000 kg/m3 is a straightforward yet
fundamental concept in physics, illustrating the principles of hydrostatics. When water is present, the
bottom experiences pressure greater than atmospheric pressure, proportional to the depth. Upon
pouring out the water, this pressure decreases to atmospheric levels, emphasizing the dynamic
nature of fluid pressure and flow.

Understanding these principles extends beyond simple experiments, underpinning critical engineering
designs and environmental considerations. Recognizing how fluid pressure varies with depth and how
it responds to changes in fluid volume provides insight into the behavior of liquids in natural and
engineered systems. This knowledge not only enhances our comprehension of basic physics but also
informs practical decision-making in numerous technological and scientific fields.

---

In summary:

- The pressure at the bottom of a glass filled with water depends on the height of the water column
and the density of water.
- Removing water reduces the pressure to atmospheric levels.
- The transition involves fluid dynamics principles, with implications for safety, design, and scientific
understanding.
- These principles are foundational in engineering, environmental science, and everyday phenomena,
illustrating the interconnectedness of physics in our daily lives.
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