Chapter 14 The Behavior Of Gases Answer
Key

Chapter 14: The Behavior of Gases Answer Key serves as a crucial resource for students and
educators alike, providing insights and solutions to the various concepts related to the behavior and
properties of gases. Understanding the behavior of gases is essential in fields such as chemistry,
physics, and engineering, where the principles of gas behavior are applied in both theoretical and
practical scenarios. This article will delve into the key concepts, principles, and laws associated with
gases, as well as provide an answer key that can guide learners in their studies.

Understanding Gas Laws

Gas laws describe the relationships between pressure, volume, temperature, and the number of
moles of a gas. Familiarity with these laws is fundamental for solving problems related to gas
behavior.

1. Boyle’s Law

Boyle’s Law states that the pressure of a gas is inversely proportional to its volume when the
temperature is held constant. This means that if the volume decreases, the pressure increases, and
vice versa.

-Formula:\(P 1V 1=P 2V 2))

- Key Points:

- Pressure (P) is measured in atmospheres (atm) or pascals (Pa).
- Volume (V) is typically measured in liters (L).

- This law applies to ideal gases under isothermal conditions.



2. Charles’s Law

Charles’s Law indicates that the volume of a gas is directly proportional to its absolute temperature
when the pressure is constant.

- Formula: \(\frac{V _1}{T 1} = \frac{V 2}{T 2} )

- Key Points:

- Temperature (T) must be measured in Kelvin (K).

- This law highlights how gases expand when heated and contract when cooled.

3. Avogadro’s Law

Avogadro’s Law states that equal volumes of gases at the same temperature and pressure contain an
equal number of molecules.

- Formula: \(\frac{V 1}{n 1} = \frac{V 2}{n 2})

- Key Points:

-\(n\) represents the number of moles of gas.

- This law emphasizes the importance of the mole concept in understanding gas behavior.

4. Ideal Gas Law

The Ideal Gas Law combines the previous laws into a single equation that describes the behavior of
ideal gases.

- Formula: \( PV = nRT)

- Key Points:

- R is the universal gas constant (0.0821 L-atm/(K-mol)).

- This law is applicable under conditions of low pressure and high temperature.

Applications of Gas Laws

Understanding gas behavior is essential for various applications in science and industry. Here are
some common applications:

1. Respiration: The behavior of gases is critical in understanding how oxygen is inhaled and carbon
dioxide is exhaled in biological systems.

2. Weather Forecasting: Meteorologists use gas laws to predict weather patterns and understand
atmospheric pressure changes.

3. Engineering: Engineers apply gas laws in designing engines, refrigeration systems, and various
industrial processes.

4. Aerospace: The principles of gas behavior are fundamental in the design and operation of aircraft
and spacecraft.



Common Questions and Answer Key for Chapter 14

The following section provides a comprehensive answer key for common questions related to
Chapter 14, focusing on the behavior of gases. These questions are designed to reinforce
understanding of the gas laws and their applications.

1. What happens to the pressure of a gas if its volume is
halved at constant temperature?

Answer: According to Boyle’s Law, if the volume of a gas is halved while keeping the temperature
constant, the pressure will double. This is because pressure and volume are inversely related.

2. How do you convert Celsius to Kelvin for gas law
calculations?

Answer: To convert Celsius to Kelvin, you add 273.15 to the Celsius temperature. For example, 25°C
is converted to Kelvin as follows:

\[ 25 + 273.15 = 298.15 K \]

3. A gas occupies a volume of 5.0 L at a pressure of 1.0 atm.
What will be the new volume if the pressure is increased to 2.0
atm at constant temperature?

Answer: Using Boyle’s Law,
\[P1V1=P2V2}\]

Substituting the known values:

\[ (1.0\, atm)(5.0\, L) = (2.0 \, atm)(V_2) \]
Solving for \(V 2 \):

\[ V_2 =\frac{(1.0\, atm)(5.0\, L)}{2.0\, atm} = 2.5\, L \]

4. If 2 moles of an ideal gas are at a temperature of 300 K and
a pressure of 1 atm, what is the volume of the gas?

Answer: Using the Ideal Gas Law:



\[ PV =nRT\]
Solving for V:
\[ V =\frac{nRT}{P} \]
Substituting the values:

\(n = 2\) moles
-\(R =0.0821\, L-atm/(K-mol) \)
-\(T =300\, K\)

\(P=1)\ atm))

Calculating:

\[ V =\frac{(2)(0.0821)(300)}{1} =49.26 \, L \]

5. How does the volume of a gas change with temperature if
the pressure is held constant?

Answer: According to Charles’s Law, the volume of a gas increases as the temperature increases
when pressure is held constant. The relationship is direct; when temperature increases, volume also
increases, and vice versa.

6. What is the significance of Avogadro's Law in
understanding gas behavior?

Answer: Avogadro's Law is significant because it allows chemists to relate the amounts of gases
involved in chemical reactions. It indicates that at the same temperature and pressure, equal
volumes of different gases contain the same number of molecules, which is crucial for stoichiometric
calculations in reactions involving gases.

Conclusion

Understanding the behavior of gases is foundational for students in various scientific disciplines. The
principles outlined in Chapter 14, along with the answer key provided, equip learners with the tools
necessary to tackle problems related to gas behavior effectively. Mastery of these concepts not only
aids in academic success but also prepares students for real-world applications in science and
engineering. Through continued practice and engagement with these principles, learners can
deepen their understanding and appreciation of the fascinating world of gases.



Frequently Asked Questions

What are the key gas laws discussed in Chapter 14?

Chapter 14 covers important gas laws including Boyle's Law, Charles's Law, and Avogadro's Law,
which describe the relationships between pressure, volume, temperature, and the number of gas
particles.

How does temperature affect gas behavior according to
Chapter 14?

According to Chapter 14, increasing the temperature of a gas typically increases its kinetic energy,
leading to greater pressure and volume if the number of particles and the container size remain
constant.

What is the significance of the Ideal Gas Law in Chapter 14?

The Ideal Gas Law (PV=nRT) is significant as it provides a comprehensive equation that relates
pressure (P), volume (V), number of moles (n), the ideal gas constant (R), and temperature (T) for an
ideal gas.

What is the difference between an ideal gas and a real gas as
explained in Chapter 14?

Chapter 14 explains that an ideal gas follows the gas laws perfectly at all conditions, while a real gas
exhibits deviations from ideal behavior under high pressure and low temperature due to
intermolecular forces and particle volume.

How do gas mixtures behave according to Chapter 14?

Gas mixtures behave according to Dalton's Law of Partial Pressures, which states that the total
pressure exerted by a mixture of gases is equal to the sum of the partial pressures of each individual
gas present.

What experiments are mentioned in Chapter 14 to
demonstrate gas behavior?

Chapter 14 discusses experiments such as the expansion of a gas in a syringe and the behavior of
balloons in different temperature environments to illustrate gas laws in action.

How does Chapter 14 explain the concept of gas diffusion?

Chapter 14 explains gas diffusion as the process where gas molecules spread from areas of high
concentration to areas of low concentration, influenced by factors such as temperature and
molecular mass.
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