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Understanding the behavior of gases is fundamental in the fields of physics and chemistry. The
kinetic molecular theory offers a microscopic explanation of the properties of gases by considering
their molecular composition and motion. Among the core assumptions of this theory, certain
concepts define the idealized nature of gases, while others deviate from real-world behavior. One
common point of confusion is whether attractive forces between molecules are included in the
assumptions of the kinetic model of an ideal gas. This article explores this question in detail,
clarifying what the model assumes and what it explicitly excludes.

Introduction to the Kinetic Molecular Theory of Gases

The kinetic molecular theory provides a framework to understand how gases behave based on the
motion of their particles. It simplifies the complex interactions among molecules to explain
observable properties such as pressure, temperature, volume, and diffusion. The theory is
instrumental in deriving the ideal gas law and understanding deviations in real gases.

Key to this theory are its assumptions, which describe the idealized nature of gases. These
assumptions are designed to make the mathematical modeling feasible and to approximate the
behavior of gases under many conditions. However, real gases exhibit behaviors that deviate from
this idealization, especially at high pressures and low temperatures. Recognizing these assumptions
helps in understanding the limitations and applicability of the ideal gas law.

Core Assumptions of the Kinetic Model of an Ideal Gas

The main assumptions of the kinetic molecular theory of an ideal gas include:

1. Gas particles are point masses with negligible volume
- The particles are considered to be infinitesimally small points compared to the distances between
them.
- The volume occupied by individual molecules is so small that it can be ignored relative to the
container volume.



2. Collisions are elastic
- When molecules collide with each other or the container walls, the collisions are perfectly elastic.
- No kinetic energy is lost during collisions; energy is conserved.

3. No intermolecular forces
- Molecules do not exert attractive or repulsive forces on each other, except during collisions.
- The only interactions are during elastic collisions; no long-range forces are considered.

4. Continuous, random motion
- Molecules are in constant, random motion in all directions.
- The average kinetic energy is proportional to the temperature of the gas.

5. The average kinetic energy is proportional to the
temperature in Kelvin
- The higher the temperature, the faster the molecules move on average.
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One of the misconceptions surrounding the kinetic molecular theory of gases is whether attractive
forces between molecules are part of its assumptions. The answer is clear: attractive forces are
explicitly not assumed in the ideal gas model.

Why Are Attractive Forces Not Included in the Ideal Gas
Assumptions?

The absence of attractive forces in the assumptions simplifies the mathematical treatment of gases
and allows for the derivation of the ideal gas law. Including attractive forces complicates the model
significantly and makes it less universally applicable to idealized conditions.

The core reason for excluding attractive forces is that the ideal gas law is an approximation that
works well under many conditions, especially at low pressures and high temperatures. Under these
conditions, molecules are typically far apart, and the effect of intermolecular forces becomes
negligible.



Implications of Ignoring Attractive Forces

- Behavior of Real Gases vs. Ideal Gases: Real gases exhibit attractive forces, which cause deviations
from ideal behavior, especially at high pressures and low temperatures. These deviations are
accounted for in more advanced models like the Van der Waals equation.
- Pressure and Volume Calculations: In the ideal model, pressure is calculated assuming molecules
only collide elastically and do not exert attractive forces that could reduce the pressure exerted on
container walls.
- Temperature Dependence: The kinetic energy of molecules is directly related to temperature, but
attractive forces are not considered to influence this relationship in the ideal model.

Contrasting Ideal and Real Gas Assumptions

To fully grasp why attractive forces are not part of the ideal gas assumptions, it’s helpful to compare
the ideal gas model with real gases.

Assumptions of Real Gases
- Molecules occupy finite volume.
- Intermolecular forces, including both attractive and repulsive forces, are present.
- These forces influence properties like compressibility, vapor pressure, and critical points.

Impacts of Intermolecular Forces
- Attractive forces tend to pull molecules together, reducing pressure exerted on container walls.
- Repulsive forces become significant at very close distances, preventing molecules from collapsing
into each other.
- The combined effect of these forces leads to deviations from the ideal gas law, particularly near
phase transitions or at high pressures.

Summary: What Is Not An Assumption Of The Kinetic
Model?

In conclusion, the key point regarding the question—"What is not an assumption of the kinetic model
of an ideal gas?"—is that attractive forces between molecules are not assumed in the ideal gas
model. Instead, the model simplifies molecular interactions to elastic collisions without any force
acting at a distance.

Summary of key points:

- The kinetic model assumes molecules are point particles with no volume.
- Collisions are elastic, conserving kinetic energy.
- Crucially, the model assumes no intermolecular forces, including attractive forces.



- Molecular motion is random and continuous.
- The average kinetic energy correlates with temperature.

Understanding this distinction is vital for students and professionals working with gases, as it
delineates the boundary between idealized models and the complex realities of real gases.

Practical Applications and Limitations

The ideal gas law and the assumptions behind it are foundational in chemistry, physics, and
engineering. They enable calculations related to:

- Gas pressures, volumes, and temperatures.
- Stoichiometry in chemical reactions involving gases.
- Thermodynamic processes and engineering systems.

However, recognizing that attractive forces are not included in the ideal model helps in
understanding its limitations and when to apply more sophisticated equations of state, such as the
Van der Waals equation, which incorporates attractive and repulsive forces explicitly.

Conclusion

The kinetic molecular theory's assumptions serve as a simplified framework to understand gas
behavior. While the model excludes attractive forces between molecules, this omission is intentional
and valid under many conditions. Recognizing that attractive forces are not assumed in the ideal gas
model clarifies why deviations occur in real gases and highlights the importance of selecting the
appropriate model for different thermodynamic conditions.

By understanding what is not included in the assumptions—specifically, attractive forces—students
and professionals can better interpret experimental data, refine their models, and apply the right
equations to describe gas behavior accurately across various scientific and engineering contexts.

Frequently Asked Questions

What is one of the core assumptions of the kinetic model of an
ideal gas?
The molecules do not attract or repel each other; there are no intermolecular forces.

Is the presence of attractive forces between molecules an
assumption of the ideal gas kinetic model?
No, attractive forces between molecules are not an assumption; in fact, ideal gases assume no such
forces.



Does the kinetic model of an ideal gas consider intermolecular
forces?
No, it assumes that there are no intermolecular forces, including attractive or repulsive forces.

Which of the following is not an assumption of the ideal gas
kinetic model: a) molecules are point particles, b) there are
attractive forces, c) collisions are elastic?
b) there are attractive forces — this is not an assumption of the ideal gas model.

Why are attractive forces between molecules not part of the
ideal gas assumptions?
Because the ideal gas model simplifies behavior by neglecting intermolecular forces to focus on
elastic collisions and random motion.

Can the kinetic model of an ideal gas account for real-world
gases with significant intermolecular attractions?
No, real gases with significant attractive forces deviate from the ideal gas assumptions, which
neglect such forces.

Which assumption contradicts the idea of attractive forces
between molecules in the kinetic model of an ideal gas?
The assumption that molecules do not exert any attractive forces on each other.

Is the assumption of perfectly elastic collisions part of the
ideal gas model?
Yes, the model assumes collisions between molecules are perfectly elastic, meaning no energy is
lost.

What does the kinetic model of an ideal gas assume about the
size of molecules?
It assumes molecules are point particles with negligible volume compared to the container.

Additional Resources
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The kinetic model of an ideal gas is a cornerstone of modern physics and chemistry, providing a
simplified yet powerful framework to understand the behavior of gases. It rests on a set of
fundamental assumptions that, collectively, allow scientists to derive key properties such as
pressure, temperature, and volume relationships. However, not all physical phenomena are
incorporated into this model. One of the common misconceptions is related to the nature of the
interactions between molecules—specifically, whether attractive forces are assumed to be present.
Understanding what is not assumed in this model is crucial for appreciating its scope and
limitations, especially when studying real gases that deviate from ideal behavior.

In this article, we will explore the assumptions underlying the kinetic model of an ideal gas, analyze
why attractive forces between molecules are not part of these assumptions, and discuss the
implications of this omission. The discussion will be comprehensive, providing clarity on the
fundamental principles that define the ideal gas model and highlighting the physical reasoning
behind the assumptions.

---

Fundamental Assumptions of the Kinetic Model of an
Ideal Gas

The kinetic theory of gases simplifies the complex interactions among molecules to establish
mathematical relationships that describe gas behavior. Its assumptions are rooted in the idea that
gases are composed of a large number of tiny particles in constant, random motion. The core
assumptions can be summarized as follows:

1. Molecules are point particles: They are considered to have negligible volume compared to the
container size. This means that the actual size of molecules is ignored, simplifying the calculations.

2. No intermolecular forces: Molecules do not exert any attractive or repulsive forces on each other,
except during elastic collisions. This is a key assumption that significantly distinguishes the ideal gas
model from real gases.

3. Elastic collisions: When molecules collide with each other or with the container walls, the
collisions are perfectly elastic—total kinetic energy is conserved, and no energy is lost as heat or
deformation.

4. Constant, random motion: Molecules are in continuous, random motion with a distribution of
velocities described by Maxwell-Boltzmann statistics.

5. Negligible volume of molecules: The volume occupied by the molecules themselves is insignificant
compared to the total volume of the gas.

6. No energy exchange with surroundings: The molecules do not gain or lose energy from external
sources during collisions, maintaining a constant temperature unless energy is added or removed.

These assumptions form a simplified, idealized picture of gases that allows the derivation of the ideal
gas law \( PV = nRT \), where \( P \) is pressure, \( V \) is volume, \( n \) is the number of moles, \( R \)
is the universal gas constant, and \( T \) is temperature.



---

Why Are Attractive Forces Not Assumed in the Ideal
Gas Model?

The question at hand—what is not an assumption of the kinetic model of an ideal gas?—specifically
points to the absence of attractive forces between molecules. This exclusion is fundamental and
deliberate, rooted in the goal of the model to describe gases under conditions where deviations from
ideal behavior are minimal.

Key reasons why attractive forces are not assumed include:

- Mathematical Simplification: Including attractive forces would complicate the mathematical
framework. The model aims for simplicity to allow straightforward derivations of macroscopic
properties from microscopic behavior.

- Experimental Justification: Empirical observations suggest that gases at high temperatures and low
pressures exhibit behavior that closely aligns with the predictions of the ideal gas law. Under these
conditions, the effects of intermolecular attractions are minimized, justifying their exclusion in the
model.

- Focus on Kinetic Energy: The model centers on the molecules' kinetic energy and their collisions,
assuming that these dominate the gas's behavior. The potential energy associated with
intermolecular forces (such as attractions) is considered negligible in this context.

- Limitations of the Model: Recognizing that real gases do have attractive forces, the ideal gas model
is understood as an approximation valid under specific conditions. It serves as a baseline from which
deviations can be studied, such as via Van der Waals equations that incorporate attractive forces.

---

Physical Implications of Omitting Attractive Forces

The omission of attractive forces in the kinetic model has notable physical implications:

- Pressure Calculation: In the ideal gas model, pressure arises solely from molecules colliding
elastically with the container walls, with no influence from intermolecular attractions. This leads to
the derivation of the ideal gas law, which accurately predicts behavior at low pressure and high
temperature.

- Behavior at Different Conditions: When gases are compressed or cooled, attractive forces become
significant, leading to deviations from ideality such as liquefaction or condensation. The ideal gas
law no longer suffices under these conditions, and more complex models are required.

- Real Gases Deviate: Real gases exhibit deviations from ideality precisely because of intermolecular
attractions and finite molecular volume. These deviations are captured in equations like the Van der



Waals equation, which explicitly include terms for attractive forces.

---

Contrasting Assumptions: What Is Not Included?

To clarify further, here is a comparison of assumptions that are explicitly not part of the kinetic
model of an ideal gas:

- Attractive Forces Between Molecules: Not assumed; molecules do not exert attractive forces on
each other.

- Repulsive Forces (Other than during collisions): The model assumes molecules do not repel or
attract each other outside of elastic collisions, which are instantaneous and do not involve potential
energy considerations.

- Finite Molecular Volume: Molecules are treated as point particles with no volume, ignoring their
actual size.

- Intermolecular Potential Energy: The model disregards potential energy contributions from forces
between molecules, focusing only on kinetic energy.

This clarification underscores that the ideal gas model simplifies the physical reality to focus
exclusively on the kinetic aspects, intentionally neglecting the complex nature of intermolecular
interactions.

---

Implications for Real-World Applications and
Limitations

Understanding what the ideal gas model assumes—and notably, what it does not assume—is vital for
applying the model correctly:

- Designing Industrial Processes: Many engineering applications rely on the ideal gas law at high
temperatures and low pressures, where deviations due to attractive forces are minimal.

- Predicting Deviations: When conditions move away from the ideal regime, scientists employ more
sophisticated models, such as the Van der Waals equation, which explicitly incorporates attractive
forces and finite molecular volume.

- Limitations of the Model: The assumption of no attractive forces limits the model's applicability to
gases under specific conditions. For example, it cannot predict liquefaction or condensation,
phenomena driven by intermolecular attractions.

- Educational Value: The ideal gas model serves as a foundational teaching tool, illustrating



fundamental principles without the complexity of real interactions, but students must recognize its
limitations.

---

Conclusion

In summary, attractive forces between molecules are not assumed in the kinetic model of an ideal
gas. This omission is deliberate and fundamental, rooted in the model's goal to simplify and
accurately describe gases under conditions where such forces are negligible. The
assumptions—point particles, elastic collisions, no intermolecular forces, negligible molecular
volume—collectively facilitate the derivation of the ideal gas law, which remains a powerful tool in
physics and chemistry. Recognizing what the model excludes, particularly attractive forces, helps in
understanding its scope, limitations, and the contexts in which it can be effectively applied.
Deviations from ideality observed in real gases under high pressure or low temperature highlight the
importance of more comprehensive models that account for these omitted interactions, enriching
our understanding of the complex behavior of matter.
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